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ABSTRACT 

The view that certain psychopathological states, such as 
schizophrenia, are associated with brain dysfunction is presented to- 
gether with evidence supporting such a position in the introduction. 
Specifically, the relationship between one psychopathological state, 
schizophrenia, and changes in psychophysiological response measures is 
reviewed. Several studies (Ax and Bamford, 1971; Bernstein, 1970: 
Gruzelver; 1973; Gruzelier and Venables, 197151972, 19735 1974; 
Mednick, 1970; Mednick and Schuslinger, 1968; Stern, Surphlis and 
Koff, 1965; and Venables, 1972) have demonstrated that psychopathological 
states, including schizophrenia, differ with respect to psychophysiological 
responses recorded in a variety of task situations compared with normal 
controls. 

In the present study an attempt was made to determine the 
differences in psychophysiological responses between two schizophrenic 
groups pre-selected on the basis of a criterion measure: electrodermal 
reactivity during the performance of several cognitive tasks. Schizo- 
phrenics showing electrodermal responses to the cognitive tasks were 
designated responders; schizophrenics showing no electrodermal reactivity 
during the performance of these tasks were termed non-responders. A 
third group was comprised of normal controls. 

A number of task situations were employed which varied in 
complexity with respect to physical, emotional (stress) and cognitive 
demands. Thus, subjects were tested jn situations of low physical 
and cognitive demand (low stress situations such as repeated pre- 
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senations of tones, or discrimination of two very different tones: 

1000 and 2000 Hz), situations with a larger physical demand (such as 
taking deep breaths or coughing hard upon command), situations with 
both physical and emotional demands (such as those involving shock 
presentation and startle stimuli) and situations involving considerable 
cognitive demand (such as spelling backwards, arithmetic, and mirror 
tracing problems), 

Respiration responses, heart beat intervals and bilateral skin 
conductance responses were recorded from all subjects during the 
performance of the tasks. In addition, a WAIS and modified Halstead- 
Reitan Neuropsychological test battery were administered to most of 
the subjects in the study. 

The two schizophrenic groups differed from the normal controls 
and from each other with respect to several of the psychophysiological 
measures as well as on the psychological measures. The responders 
and nonresponders had higher respiration rhythms, higher heart rates, 
and lower SC levels compared with controls although the latter two 
effects were confounded with medication level. The responders had 
more spontaneous fluctuations and the nonresponders had less spon- 
taneous fluctuations compared with controls during the performance 
of the tones habituation task. The nonresponders has significantly 
smaller amplitudes of SCRs on all tasks except the least stressful 
task (repeated presentations of tone) compared with responders and 
controls. Nonresponders had slower latencies of SCRs compared with 
responders and controls. The responders had shorter ascent times 
for SCRs on several tasks compared with controls while nonresponders 
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and controls did not differ with respect to ascent time of SCRs. 

The nonresponders did not differ from the controls on the recovery 
time of SCR measure, although a trend toward longer recovery times 

was observed for the nonresponder group. The responders also did 

not differ from the controls on the recovery time measure, but a trend 
toward shorter recovery times during the performance of the tones 
habituation task was observed for the responder group. Finally, the 
nonresponders were found to be more chronically i11 and to show 
erorireannty more impairment on the psychological variables: the 
WAIS and the neuropsychological test battery. 

Similarities and differences between the present study and 
related work is discussed and the data interpreted to be consistent 
with several behaviorially-based theories of schizophrenia, including 
that of Broen (1968). The two groups of schizophrenics are seen to 
represent distinct populations with varying forms or degrees of 
brain dysfunction such as has been described by Gruzelier and Venables 
(1972, 1973) and by Kornetsky and Mirsky (1966). The results are 
discussed tn terms of the extent to which they may be accounted for 


by concepts such as that of Pavlovian protective inhibition. 
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INTRODUCTION 


The current view that certain psychopathological states, such as 
schizophrenia, are associated with brain dysfunction has received 
attention from a number of independent but related sciences. These 
relatively different approaches include research in biological 
psychiatry, clinical psychology, neuropsychology, and psychophysiology. 

There have been several reports in the research literature which 
have consistently noted the similarity of certain psychiatric disorders 
associated with temporal lobe epilepsy, a condition known to be 
associated with brain dysfunction, to certain other psychopathologies, 
including schizophrenia. Secondly, there is a considerable amount of 
research using EEG techniques and neuropsychological methods to 
investigate lateralized brain dysfunction and its relationship with the 
various psychopathologies. Flor-Henry (1972) using these techniques 
has published a conceptualization of schizophrenia in terms of lateralized 
brain dysfunction in the anterior cortical and limbic systems of the 
brain. Thirdly, clinical studies of the psychophysiological correlates 
of human brain damage by Soviet psychologists, such as Luria and Homskaya 
(1966, 1970) have contributed to the understanding of the nature of 
psychophysiological deficits associated with relatively discrete areas 
of brain damage. Evidence for the lateralization of psychophysiological 
functions is also available, though to a limited. degree (Holloway & 
Parsons, 1969; Parsons, 1970). 

In the course of their development, these relatively independent 


areas of research have often overlapped, drawn on each other and even 
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coalesced. For example, Gruzelier and Venables (1971, 1972) using 
techniques employed earlier by Soviet psychologists (Luria & Homskaya, 
1966, 1970) to assess changes in the psychophysiological concomitants 

of the orienting response (OR), attempted to test the hypothesis of 
Flor-Henry (1969) that certain psychiatric disorders may be characterized 
in terms of lateralized brain dysfunction. Neuropsychological methods 

of assessment have been employed to provide evidence that schizophrenia 
and several other psychopathologies are characterized by lateralized 
cerebral dysfunction (Yeudall, 1976). 

In spite of the considerable degree of overlap among the scientific 
disciplines involved in such research an attempt has been made throughout 
this chapter to categorize the various areas of investigation for the 
purpose of seeing more clearly the nature of their empirical contributions 
to the conceptualization of schizophrenia in terms of brain dysfunction. 
Since any discussion of lateralized brain dysfunction presupposes a 
familiarity with evidence for such a process a general statement of the 
findings is presented below. 

Cerebral Lateralization of Psychological Function 

That the two hemispheres of the brain are differentially organized 
in relation to various psychological functions is a viewpoint currently 
gaining general recognition. There is a growing body of evidence that 
such is the case (for example, see Benton, 1969; Diamond, 1972; 
Flor-Henry, Koles, Bo-Lassen & Yeudall, 1975; Gazzaniga, 1970; 

Gazzaniga, Bogen & Sperry, 1965; Milner & Taylor, 1972; Mountcastle, 
1962; Penfield, 1971; Reitan & Davison, 1974; Zangwill, 1963). 
The results of such research into the lateralization of psychological 


functions are consistent with the position that both hemispheres appear 


7 at ae | 7 _ gee 
eae. (ster F800) ‘eateant B Fav. ae satis be 


testo § shut) ssetpotoreved 28 io yd “otis boye pape 3. 


" atnedbmoarian it ni gotenngilnedaen if Ar eapnesits sade ad (6 


= ip j - 
7 


> ateansony add: 7aa2 od bataqinat yn’ , (0) senaness antinore 
“bektiatosrsio sd van avsbtozth atvtpttayeqen tates feat (me) 


shortten fsatholodoyenowe .nofiomtah nfertd bastisterst to iad 
> 
sinavddositoe tot! sdnstitve shtvew- of beyolame rege sve ta oneena2e 9 
ons 


Ts 


best{svatal yd bos?tatastsis sue eetpolonsadonayeaq arto — J 


(aier vi fabu ¥) noht snyteuh tandanen 


shitdatoa ad oname defieve to saspob sids rshtanp ontet oataas be ia 


quedo? shin tread 26d tangs ne. dateero7 ftove nt baviount asint qt zt 
: - 
sdf yo? notiepitesvit Yo 2676 evotTtsy 9n7 Sx! ropades ot radqeda abi 
a 7 
sHortod sirno feotytans «fot! to: ssuten sdv Yisesip evom patase ¥o seoqrwe 
nord yivtawh ated rat r sfausidse *o nenesii: i2q8qn09 od al 
A 2ys0mwesyy nottammeyh ntatt basitiey: is! to meh copoeth ne ne: 
aid to inetiatate (avees s 22ab0719 se rowe 70? eonsbive day wot ‘ims? 
| | WISE Sedyecety “ é ~~ 
puit-toytit, Li weet. Ie aat eae fends) 
rama 
Nesitento- Yi iatineisttth ois ofnid ait-to 2579 situetnad owt: sida teat 
MISS VIwO At wey h ef enotsonut (aoteoladayed evatuay ad’ “natsera 7 
54 2 som bive. Yo ybod pritwors 5 af sath 2s not t inpooe4 rove oF ‘ata 


pS5Of pbrometd;eBOF etoFnab 992 <arinene 10?) azea afd at How { 


' © ofOSCh .ephnsrsed eter . iisbweY & yeere)- “08 2a - nail 708" 


iw 


peace eoyer totyet e NM Ven Mag eae y Mics 08 - 
> faery APhugass Aver ne sieved Siastis is 


1S ersten % Webenst Yonstas ade otk i. sagen, sw 03 sie 
bale 4 
. 1h we: V5: ogg ,. 
ig? 


i 


- 


ri _ aes afige ti se od otaten 


2) een | 


: 


to be involved in the processing and organization of both verbal and 
nonverbal information, with the dominant hemisphere relatively more 
involved in the processing of symbolic language and propositional 
speech and the nondominant hemisphere relatively more involved in the 
processing and organization of visual, spatial, tactual, and musical 
information. 
Lateralized Brain Dysfunction and Psychopathology 

The similarity of psychopathologies to certain forms of brain 
dysfunction such as organic brain damage and epilepsy has been noted 
from time to time in the literature. Bradley (1951) concluded that 
several primary symptoms of epilepsy such as erratic mood, hypermobility, 
irritability, short and vacillating attention, and a rather selective 
difficulty in mathematics have a striking similarity to the early signs 
of schizophrenia. Slater, Beard, and Glithero (1963) have proposed that 
temporal lobe epilepsy might serve as a mockup of certain forms of 
schizophrenia. White (1974) also conceptualizes schizophrenia in 
certain forms and temporal lobe epilepsy as being on a neuroanatomical 
continuum. 

Flor-Henry (1969) has reported a significant correlation between 
psychiatric diagnosis and epilepsy but with reference only to the 
side of the brain affected by temporal lobe epilepsy. Schizophrenia 
was found to be more frequently associated with left temporal lobe 
epilepsy whereas manic-depressive illness was more frequently associated 
with right temporal lobe epilepsy. In a series of review papers 
Flor-Henry (1972, 1973, 1974) further elaborated his hypothesis that 
epilepsy and a number of psychopathologies are characterized by 


lateralized brain dysfunction. 
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Specifically, Flor-Henry (1969, 1972) hypothesized that schizophrenia, 


psychopathy, hysteria, and the periodic-affective disorders are 
characterized by lateralized cerebral dysfunction of the anterior 
cortical and limbic regions of the cerebral hemispheres. Furthermore 
(Flor-Henry, 1973, 1974), it was suggested that the periodic-affective 
disorders are characterized by a dysfunction predominantly of the 
nondominant temporal-limbic system with bilateral involvement Pe the 
orbital-frontal extension of the limbic system. Psychopathy, hysteria, 
and schizophrenia, on the other hand, were conceptualized as having 
"perturbations" predominantly of the temporal-frontal limbic systems 
of the dominant cerebral hemisphere, a view without specific precedence 
in the literature on psychopathology. 

Flor-Henry, Koles, Bo-Lassen, and Yeudall (1975) using power 
spectral analysis (Fast Fourier Transform) analyzed the EEG records of 


schizophrenics and manic-depressive patients who were medication free, 


as well as the EEG records of normal controls in a variety of psychological 


task situations. The authors confirmed the results of Galin and Ornstein 
(1972) who found that the changes in the right-left energy ratios of 

the two sides of the brain during verbal and spatial tasks were related 
to the hemispheres involved in these tasks. That is, relatively greater 
alpha suppression occurred in the dominant hemisphere, compared with 

the nondominant hemisphere, when the subject was engaged in verbal 
tasks, and the reverse occurred when the subject was engaged in spatial 
tasks. The authors also reported that schizophrenics were found to have 
a greater proportion of 20-30 Hz activity in their left as opposed to 
their right temporal regions, and compared with controls, they had 


significantly more 20-30 Hz activity in their left temporal regions. 
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The manic-depressive patients had a greater proportion of 20-30 Hz activity 
in both temporal lobes in comparison with normal controls. In contrast 
to the schizophrenic group, the manic-depressive group had significantly 
more fast activity in the right temporal regions. 

Neuropsychological assessment techniques (Filskov & Goldstein, 1974) 
have proved useful in providing further evidence for the association 
of lateralized brain dysfunction and psychiatric disorders. Yeudall 
and Flor-Henry (1975) found that the psychiatric diagnosis of depression 
versus aggressive psychopathy in patients referred for neuropsychological 
assessment correlated .82 (fourfold point correlation or © coefficient, 
see McNemar, 1957) with right versus left brain dysfunction as assessed 
by a test battery consisting of 27 neuropsychological variables and the 
Wechsler Adult Intelligence Scale (WAIS). That is, depression was 
associated with right hemisphere dysfunction and aggressive psychopathy 
was associated with left hemisphere dysfunction. A discriminant function 
analysis of the neuropsychological and WAIS variables for the psychopaths 
(N = 25), depressives (N = 25), and a normal control group (N = 25) 
yielded correct classifications of 84, 88, and 96%, respectively. When 
patients with documented organic brain damage (psychopaths, N = 3; 
depressed, N = 9) were excluded from the sample, a discriminant function 
analysis yielded 95.45, 93.75, and 100.00% correct classifications for 
the psychopaths, depressives, and normals, respectively. 

In a double-blind study (Flor-Henry, Yeudall, Stefanyk, & Howarth, 
1975) 115 consecutive admissions of schizophrenic and periodic-affective 
disorder patients were administered a neuropsychological test battery. 

Of a total of 53 schizophrenics, 45 showed more left than right 


hemisphere dysfunction, 2 had bilateral dysfunction and 3 had no 
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neuropsychological dysfunction. On the other hand, of the 49 patients 
with a diagnosis of periodic-affective disorder, 45 had right greater 
than left hemisphere dysfunction, 3 had bilateral dysfunction, and 

one had no neuropsychological dysfunction. The ag with a Yates 
correction was equal to 78.02 (p < .001). A fourfold point correlation 
of right versus left hemisphere deficits and periodic-affective disorders 
versus schizophrenia was .94. A stepwise discriminant function analysis 
of the neuropsychological test variables yielded 85 and 94% correct 
classification of the schizophrenic and periodic-affective disorders, 
respectively. 

To briefly summarize what has been presented thus far, many authors 
have suggested a relationship between brain dysfunction and psycho- 
pathologies in studies encompassing divergent and multidisciplinary 
techniques. Although none of the authors of the studies reviewed 
suggest that organic brain damage or epileptic states are comparable 
to psychopathological states, they do suggest by implication that 
localized dysfunction of the brain may be responsible for some of the 
symptomatology that is demonstrated by the patients in these studies. 

Since psychophysiological abnormalities have been found to be 
associated with brain damage, the possibility arises that similar 
psychophysiological impairments may be associated with certain 
psychiatric or psychopathological states, such as schizophrenia. 
Evidence for psychophysiological deficits and their relationship with 
unilateral and bilateral brain damage will be described briefly in the 
next section. 


Human Brain Damage: Effects on Psychophysiological Response Measures 


Investigations of central nervous system (CNS) dysfunction and 
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electrodermal activity in man have been limited in number and scope. 
However, it is known that patients with brain injuries frequently have 
multiple symptoms relating to vasomotor instability of the body (Guttman 
& List, 1928; Hoff, Kell, & Carroll, 1963; Ingram, 1960; Sourek, 1965). 
Unilateral cortical lesions alter the amplitude of skin potential 
responses and produce increases in sweating on the side of the body 
contralateral to the lesion (Guttman & List, 1928). 

A considerable portion of the literature on autonomic correlates 
of brain damage and orienting behavior has been published by Soviet 
psychologists (Anonkhin, 1935, 1955; Bernstein, 1935, 1947, 1961; 
Luria, 1966b; Luria & Homskaya, 1966, 1970; Sokolov, 1963). In normal 
controls, novel signals produced psychophysiological responding which 
habituated with repeated presentation of the signals. Thus tones or 
lights would initially produce a whole series of changes (depression of 
the alpha rhythm, appearance of electrodermal reactivity, vasomotor 
constriction of the limbs and vasomotor dilation of the forehead) which 
disappeared with repeated presentation of the signals. Instructions to 
normal controls, which added signal value to the stimuli (i.e., "estimate 
the frequency of the tone...give the bulb a short squeeze to a long tone 
and a long squeeze to a short tone"), resulted in a reappearance of the 
psychophysiological changes which then persisted for many trials and 
became so dominant to a particular stimulus that powerful irrelevant 
stimuli ceased to evoke any appreciable orienting reaction. This 
eral lived reappearance of autonomic activity is referred to as a 
"regularization of autonomic activity" by Luria and Homskaya (1966). 
In patients with massive damage outside the frontal lobes, autonomic 


reactions to novel stimuli were either absent, present but diffuse and 
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slow to extinguish, or were paradoxical in character (vasomotor dilation, 
rather than constriction, of the limb). Furthermore, unlike the control 
subjects, these patients with massive lesions outside the frontal 

regions did not demonstrate the appropriate "regularization" of autonomic 
reactivity with the addition of signal value to their stimuli. However, 
when these subjects were instructed to verbalize outloud the instructions 
during each stimulus (i.e., press "Strong" with short duration stimulus) 
the behavioral performance improved and a "regularization" of the 
autonomic activity was observed. Patients with massive frontal lesions 
differed from patients with lesions outside the frontal regions in that 

a dissociation occurred between the frontal patients' behavior and the 
instructions the patient was verbalizing outloud such that the performance 
did not improve and the autonomic "regularization" did not occur. In 

the case of less severe frontal damage, autonomic "regularization" 
occurred whenever the patient temporarily performed correctly the same 
task he was verbalizing. Luria and Homskaya (1966) concluded that the 
degree of disruption to the psychophysiological components accompanying 
an OR during a habituation task did not appear to be related to either 
the site or the degree of brain damage, although the regularizing effect 
of verbal instructions, repeated outloud by the patients, were related 
to both site and degree of brain damage. 

A considerable number of Western studies have been published 
presenting evidence that cortical and limbic damage is associated with 
changes in the autonomic aspects of the OR. Holloway and Parsons (1971) 
reported the expected habituation of skin conductance (SC), heart rate 
(HR), and alpha blocking components of the OR to an auditory stimulus 


for the control group. Brain damaged subjects showed evidence of 
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habituation only for the SC measure. The major findings of the Holloway 
and Parsons (1971) study were comparable to those reported earlier by 
Davidoff and McDonald (1964). There was no evidence in either of these 
two studies for overall group differences in response magnitude. 
However, in the Holloway and Parsons (1971) study brain damaged subjects 
had lower initial response magnitudes for the alpha blocking measure, 
another finding consistent with earlier reports (Blum, 1957; Wells, 
1962). 

Tonic levels of electrodermal activity have been reported to be 
higher in cortically brain damaged patients compared with hospitalized 
controls (Parsons & Chandler, 1969). Unilaterally lesioned patients 
have higher levels of electrodermal activity contralateral to the side 
of the brain damage (Holloway & Parsons, 1969). 

Since some researchers have reported unilateral increases of skin 
conductance levels (SCL) on the side contralateral to site of brain 
damage (Holloway & Parsons, 1969), and others (Luria & Homskaya, 1966, 
1970) have reported a lack of psychophysiological responses including 
electrodermal and vasomotor activity in the brain damaged, it appears 
that brain damage may result in either increases of SCLs and concomitant 
increases in skin conductance responses (SCR), or decreases of SCLs and 
the absence of electrodermal activity. Clinical observations by this 
author of known brain damaged patients at Alberta Hospital, Edmonton 
(AHE) verify both types of effects. 

Although the attempt to relate bodily processes to psychological 
states has a long history, no theoretical formulation to date has been 


broad enough to account more than selectively for a rather extensive 
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literature. Nor are they precise enough to martial evidence which could 
reduce the variety of opposing notions. This is so partly because the 
two domains of psychopathology and psychophysiology are known for their 
complexity and also because of difficulties in response measurement, 
lack of reliability in certain parameters and problems in instrumentation. 
Too few research studies in this area have been themselves products of 
a systematic theoretical formulation. Examining the reviews of 
physiological concepts of psychopathology (see, for example, Alexander, 
1972) one is left with the impression that there are as many psycho- 
physiological concepts of psychopathology as there are psychological 
concepts in the field of psychology. 

A frequently employed concept with much heuristic value is that 
psychophysiological changes reflect changes in arousal states or levels 
(i.e., Pinneo, 1961; Schnore, 1959). However, there is a major argument 
against the acceptance of a general dimension of activation or arousal 
when it is measured by peripheral physiological variables. The 
correlations between the different physiological measures have often been 
found to be low, both for base levels (resting state) and for the degree 
of change from low stress to high stress conditions for different 
individuals (Lacey & VanLehn, 1952). 

On the other hand, it has been found that within individuals the 
changes in these variables are fairly reliable both when the same stressor 
is repeated (Lacey and VanLehn, 1952) and when reactions to different 
stressors are observed (Schnore, 1959). Nevertheless the idiosyncratic 
patterning of an individual's responsivity on different physiological 
measures indicates that there are problems in using these measures 


to assess differences in a general arousal state between individuals. 
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Rickles (1972) provides abundant electrophysiological and lesioning 
evidence for the existence of discrete but interactive neural systems 
which are differently related to the various psychophysiological response 
systems (such as heart rate, blood pressure, vasomotor changes and 
electrodermal responses). Furthermore, the facilitation or inhibition 
within these systems does not always result in a one to one relationship 
with measures of somatomotor activity. One certainly cannot take one 
measure, for example, heart rate, and assume that because one individual 
has a higher heart rate than another this difference is a good measure 
of a relatively general arousal state. The reverse order may be found 
on other variables. Levels on physiological measures are obviously 
not determined solely by a single factor that has a general effect. 
Among other determinants these levels are influenced by anatomical and 
physiological differences between individuals and type of orientations 
or "Set" toward a situation, in addition to variations in factors that 
seem to influence more diffuse activation. An example of this is seen 
in the demonstration of decreases as well as increases in electrodermal 
activity of normal subjects to a cold pressor task (immersion of a limb 
in ice water) in spite of the fact that other psychophysiological 
measures such as heart rate and EMG increase in all subjects “3 a result 
of the high stressing effects of the cold pressor task. (For a review, 
see Lovallo, 1975). For the subjects in the above example it is 
necessary to employ some sort of additional concept, such as differences 
in "set" or orientation between individuals to account for the "paradoxical" 
electrodermal effects. 

In a review of the literature using electrodermal activity as an 


index of arousal in schizophrenics Depue and Fowles (1973) reported 
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12 
that previous studies have found no consistent differences between 


schizophrenics and normals although other psychophysiological measures 
have shown chronic schizophrenics to be more aroused. The authors 
report that a more detailed look at the electrodermal research, 
however, reveals that consistent results have been reported for two 
aspects of electrodermal activity: (1) habituation of responses or 
levels during periods of minimal stimulation, such as tones or lights of 
Tow intensity, was slower in schizophrenics and (2) frequency of 
spontaneous electrodermal responses was higher regardless of stimulus 
conditions. The authors concluded that both of these measures appeared 
to reflect arousal and that chronic schizophrenics are over-aroused 
(Depue & Fowles, 1973). 

Jordan (1974) has reviewed a number of reports which challenge 
the generality of the conclusions of Depue and Fowles (1973). Jordan 
concludes that more generally, there is evidence of abnormally low 
electrodermal activity and responsiveness among some schizophrenics. 

He also argues that there is evidence of systematic trends in the 
behavior of such patients paralleling their physiological abnormalities. 
He concludes that theories of schizophrenia need to account for the 
occurrence of hyperelectrodermal, hypoelectrodermal, "paradoxical" 
electrodermal reactivity, and tonic activity in connection with the 
disorder. 

Gruzelier and Venables (1972) in a study of habituation of 
electrodermal reactivity during periods of minimal stimulation (habituation 
to repeated tones with minimal background noise) in medicated schizophrenics 
found that the schizophrenics fell into two categories, regardless of 


length of hospitalization. On the basis of whether electrodermal 
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reactivity occurred to the repeated tones, one group of schizophrenics 
termed "responders" had high amplitude SCRs to the tones which did not 
habituate. The other group of schizophrenics, termed "nonresponders" 
showed no electrodermal reactivity during this tones habituation task. 
The electrodermal reactivity of the control subjects habituated over 
trials. The "responders" whether short term or chronic patients, support 
the evidence reviewed by Depue and Fowles (1973). The "nonresponders" 
whether short term or chronic, on the other hand, support the evidence 
reviewed by Jordan (1974). Medication and specific sub-diagnosis 

(i.e., paranoid, catatonic, chronic undifferentiated) did not differ 
between the two groups of schizophrenics. Number of spontaneous 
fluctuations for the short term responders was significantly higher than 
that of the control group; however, the number of spontaneous fluctuations 
in the chronic responders, while in the same direction, only approached 
significance, compared with controls. The nonresponders, on the other 
hand, both chronic and acute, had significantly fewer spontaneous 
fluctuations compared with normal controls. The electrodermal levels 

of both acute and chronic responder schizophrenics were higher than the 
levels of the controls; however, only the levels of the acute patients 
reached significance statistically. The electrodermal levels of both 
acute and chronic nonresponders were significantly lower than those of 
the control group. The generalization presented by Jordan (1974) that 
behavioral evidence parallels the psychophysiological evidence is also 
supported by the 1972 Gruzelier and Venables study. They reported that 
one of the few diagnostic differences between responders and nonresponders 
occurred with the classification of chronic schizophrenia with florid 


symptoms, and defect or residual schizophrenic states, there being 
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14 
only responders in the former category and mostly nonresponders in the 
latter. | 

Impressed by the lateral asymmetry of electrodermal orienting 
responses reported by Luria and Homskaya (1963) in instances of 
unilateral brain damage and the tendency of bilateral differences in 
groups of schizophrenics reported by Dykman, Reese, Galbrecht, Ackerman, 
and Sunderman (1968), Gruzelier (1973) attempted to gather evidence for 
Flor-Henry's (1969) hypothesis by replicating the Gruzelier and Venables 
(1972) study with the addition of bilateral measures of skin conductance 
activity. Schizophrenic group differences reported in their 1972 study 
were replicated for electrodermal levels, spontaneous fluctuation 
frequencies, and SC orienting response characteristics, including latency 
and recovery time, amplitude, habituation characteristics of response 
amplitudes, and SC levels. In addition, bilateral asymmetry of SCR 
was reported for some of the response measures. A reduction or absence 
of responses was observed in the institutionalized (chronic) schizophrenic 
responders in the direction of less reactivity for the left hand. Marked 
bilateral differences in the levels occurred in both groups of 
schizophrenics but in opposite directions. The levels were higher in 
the responder group for the right hand and higher in the nonresponder 
group for the left hand. 

Gruzelier and Venables (1973, 1974) using one of Luria and 
Homskaya's (1966, 1970) simpler instructional paradigms attempted to 
differentiate temporal and frontal dysfunction in what appears to be the 
same medicated schizophrenics used in the Gruzelier 1973 study. Luria 
and Homskaya (1966, 1970) had reported that the effect of instruction 


on the autonomic components of the OR were related to both the site and 
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the degree of brain damage. Verbal instruction increased the "regular- 
ization" of autonomic components in patients with temporal and parietal 
lesions but not in frontal patients whose damage was severe (see previous 
section). Gruzelier and Venables (1973, 1974) found that when SC responses 
were studied in an attentional discrimination task (subjects pushed a 
button to a previously habituated tone but not to a new tone) schizophrenic 
nonresponders behaved like brain damaged patients with lesions outside 

of fe frontal areas. Most of the schizophrenic nonresponder patients 

in this task exhibited electrodermal reactivity to signal tones and 
remained nonresponders only to the neutral tones. A few nonresponding 
schizophrenics remained nonresponders to both tones. The schizophrenic 
responders, on the other hand, maintained electrodermal reactivity to 

both the signal and the neutral tones and the frequency of SCRs to the 
neutral tones was significantly higher than that found for those 
schizophrenic nonresponders who were exhibiting reactivity to the signal 
tones. 

Differences between control groups and psychopathological groups 
have also been reported by a number of researchers for two other 
electrodermal measures not discussed previously. Mednick and Schuslinger 
(1968) reported shorter latencies and shorter SCR recovery measures of 
phasic SCRs in high risk (schizophrenic mothers) children who became 
sick compared with high risk children who did not become sick and 
healthy control (normal mothers) children. Shorter SCR latencies 
(Gruzelier, 1973; Gruzelier & Venables, 1972) and shorter one-half 
amplitude recoveries (Ax & Bamford, 1971; Gruzelier, 1973; Gruzelier & 
Venables, 1972) were reported in responding schizophrenics compared 


with controls during simple stimuli such as repeated tones presentations. 
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The shorter SCR latencies in responding schizophrenics relative 
to control subjects tended to disappear in more complex stimulus 
situations such as a tones discrimination task (Gruzelier & Venables, 
1973). Broen (1968) reviews evidence for this dichotomy of responding 
during simple versus complex tasks. During simple behavioral tasks, 
the differences between schizophrenics and normal controls on 
latency of behavioral responding is slight and often nonsignificant; 
however, with increases in task complexity, the increase in latency of 
behavioral responding is much greater in the schizophrenics than in 
the controls, becoming significantly longer. The behavioral data 
suggests then, that the shorter SCR latencies of the acute schizophrenics, 
compared with controls, should increase more in this group with 
increasing task complexity than in the control group. 

It is not known whether the shorter recovery measures of respondina 
schizophrenics compared with controls in simple stimulus situations 
would disappear during complex tasks, since normal control subjects 
were not used during both simple (Gruzelier, 1973, 1974; Gruzelier & 
Venables, 1972) and complex tasks (Gruzelier & Venables, 1973). The 
work of Edelberg (1970, 1972b) sucgests that the differences in recovery 
measures would disappear during more complex tasks. Edelberg (1972b) 
demonstrated that the recovery time of phasic SCRs is mediated by the 
CNS and is shortest during "goal-oriented" tasks such as mirror trace, 
arithmetic problems and reading outloud. The recovery times are longer 
during both spontaneous fluctuations and SCRs during defensive situations 
such as threat of shock. 

Information on the latency and recovery times of nonresponding 


schizophrenics is, at best, sketchy or not available since these 


— wide © a 7 

| oe pete 5 cies : nian 
‘nthe Ysa ft a0 ewshvet (836t) ne t. +) mee 7 
pahert Tetofverad sfawta ears) .elest xSiqnoo went 7 — 
ao eTordtiia farm bins zatnariiqos ioe nppwtad: 2 
| ginsottteatenon: fasra bao diatie ef patyroges manele ST oe 

%0. yonetel Af sesovant ad Ndtxatqnes kesden? zeene on sew eTovewod ; 
ni meds! 2otnerdgostiiae od? af tothayp tom ef anthnogaeg oe 
£65 FexorveAed SAT - Aenuat A fied se as tapte guinoaad ve a 
dapnmnmtgp tia: styoe sit to 2aizietAh We yoIwod2 oy aang <nons saggeees 
doiw gusty 2fdt af syom seeeisnt bled standin sitiw ime 


sWote (p3snGs- ent oP agit vitxothong zed entesoront 


" gefbnogesy 40 xeruzsdin wreversy Yatnore slo Taritsrw sneak Ton 2 at 
ecdbisutta eulumtie stqaiz nt 2forinas agit writen: eahoondgostiioe 
steatdue fovtony ‘snort sonfe , tees widiiio prerergi “escaere: DOs 7 

$ m@bhasurd 7200} jeser wast fase) signe fyad patwh, baew ton ow 
‘ait 4eXeT,zetdenay 3 (Stfssv) cdesd xalqmoo beg (Svet re0fdaney 
yieveosy af zaonarst}th edt sadd eseepque (dsver , oven) pradiah? Rd 
(ster) ayetfshd .2iza2 vaTqnia som pafaub wwagysett aa 
arty x bat stber zt. 2902 >tasdq to smtt ytavooay SHS, Jon) betertaae 
aoe “AON 26 dovz lest “botnatro=Lsog": parivb seadyon “5 
sapno a6, ants yravoge, BAT . buofduo ‘piibeds bas ane fdo-e 
anni soiyt2 gyi zitss piri ane. bre. antag pani pi 


2 ¢ : = 7 bel * 
i les a ail é ie 
- : 5 + « - ‘a oA & 
~ oY ‘ 
f i > a5 ar a 7 - 
io é oy ( ~ 4 : - 
i _ baal a mea ~ i = 
7 I 


- j . : | no ae j mM: 7 ae 
a 7 . - we! ; - 
7 - A i a oF = ane bat 


i 
patients did not respond (Gruzelier, 1973, 1974; Gruzelier & Venables, 
1972, 1973) during simple stimulus situations. However, the data 
presented in these studies for nonresponding schizophrenics tends to 
suggest that their latencies and recovery times are longer than those 
of the responding schizophrenics. 

Purpose of the Study 

Several studies (Ax & Bamford, 1971; Bernstein, 1970; SAREE 
1973; Gruzelier & Venables, 1971, 1972, 1973, 1974; Mednick, 1970; 
Mednick & Schuslinger, 1968; Stern, Surphlis & Koff, 1965; and Venables, 
1972) have demonstrated that psychopathological groups differ with 
respect to a number of psychophysiological response measures compared 
with controls. 

In the present study an attempt was made to determine the nature 
of psychophysiological response differences in a variety of test 
Situations of varying task complexity expected to alter the autonomic 
components of the orienting reaction. For the simpler stimulus 
Situations the study is similar to the previous work of Gruzelier and 
Venables (Gruzelier, 1973, 1974; Gruzelier & Venables, 1972, 1973) 
except that a more restrictive criteria was used in testing for a bimodal 
distribution of electrodermal response characteristics of schizophrenics. 
Secondly, an assessment of bilateral differences for many of the 
electrodermal response measures was made to investigate the significance 
of laterality effects in these response measures; such effects have 
been reported previously but infrequently. Finally, the introduction of 
tasks of varying complexity provides a stronger test for generalizing 
from earlier findings which demonstrated differences between schizophrenics 


and normals on several electrodermal response measures but only in 
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METHOD 


Subjects 

The subject population consisted of two groups: selected 
schizophrenics and a normal control group. 

Normal Control Subjects. The normal control group consisted of 17 
dextral male volunteers. These included medical interns, staff 
psychiatrists, nurses, psychologists, students and ward orderlies. 

Care was taken to insure that a wide range of age and level of 
intellectual functioning was sampled. All of the volunteers were 
screened with the neuropsychological test battery to rule out the 
presence of significant cerebral dysfunctioning. Subjects with a 
history of head injury and/or loss of consciousness for extended periods 
were excluded. An attempt was made to collect intelligence quotients 
for all subjects. 

Schizophrenic Subjects. The psychiatric diagnosis of the patients 
tested was made independently by two psychiatrists on the staff at AHE 
who allocated patients into the schizophrenic category only if, inter- 
alia, they presented with Schneiderian symptoms | of the first rank 


(Schneider, 1959). More generally the diagnostic criteria employed were 


a 
c 


those advocated by Feighner, Robins, Guze, Woodruff, Winokur, and Munoz 
(1972). The mental state of the patient was documented by the Wing 
Mental State examination schedule (Wing, Birley, Cooper, Graham & Isaacs, 
1967). No attempt was made to control for sex, handedness, length of 
hospitalization or medication. 

Patients from the "long stay" wards and newly admitted patients 
were included in the sample if they met the following requirements: 


(1) concurrence of the diagnosis of schizophrenia by two psychiatrists 
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20 
after one week of observation, and again, several weeks after the 
initial agreement as to diagnosis was reached, and (2) they were not 
considered to be mentally defective. An attempt was made to collect 
neuropsychological and I.Q. functioning data on all the patients included 
in the schizophrenic group. 

A total of 24 patients were tested. Of these, seven were excluded 
from the study when a lack of agreement as to the diagnosis occurred 
after several weeks of observation, and two were excluded due to 
uncooperativeness during the testing sessions. 

The remaining 15 schizophrenic subjects were divided into two 
groups of nearly equal size on the basis of recordings of their 
electrodermal activity during performance of a task, much like the 
method described previously by Gruzelier and Venables (1972). The 
difference between the criteria for forming subgroups of schizophrenics 
employed by Gruzelier and Venables (1972) and the method used in the 
present study was the task used to differentiate responder from 
nonresponder schizophrenics. Gruzelier and Venables (1972) labeled 
all schizophrenics with electrodermal reactivity to repeated presentations 
of tones during the habituation task as responders. Schizophrenics 
with no electrodermal reactivity during the presentation of these tones 
were called nonresponders. In the present study schizophrenics with 
electrodermal reactivity during cognitive tasks such as arithmetic 
problems or spelling backwards problems were designated responders. 
Schizophrenics with no electrodermal reactivity or minimal reactivity 
(less than .04 pmho criteria) during the performance of such cognitive 
problems were labeled nonresponders. 


The necessity for abandoning the criteria employed by Gruzelier 
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24 
and Venables (1972) became evident in pilot work at AHE. Examination 
of control subjects at AHE resulted in three populations when using the 
criteria employed by Gruzelier and Venables (1972); the three groups 
consisted of normals who did not habituate electrodermal reactivity to 
repeated tones (i.e., responders), normals who responded initially but 
habituated electrodermal reactivity to repeated tones (i.e., habituators), 
and normals who showed no SCRs to repeated tones (i.e., nonresponders). 
Furthermore, the electrodermal reactivity of schizophrenics was not 
congruent with that of Gruzelier and Venables' schizophrenics during 
the presentation of repeated tones. That is, some schizophrenics responded 
but habituated their initial reactivity to tones presentation. More 
importantly schizophrenics were observed with "paradoxical" reactivity 
as described by Jordan (1974). These schizophrenics showed no reactivity 
during attentional or cognitive tasks and yet showed reactivity during 
some of the repeated tones trials. Gruzelier and Venables (1974) 
themselves report similar data in that a few subjects in the groups of 
depressives and personality disorder groups fell into the responder (no 
habituation) and nonresponder categories, although the majority of 
their subjects in these two groups exhibited responses which habituated 
quickly (Gruzelier & Venables, 1974). Similarly, they reported that 
seven out of 100 normals tested fit into the nonresponder category 
(Gruzelier & Venables, 1972) although they made no mention of any 
normals who fit into the responder category (on the basis of a lack of 
habituation to repeated tones). Since the normals observed at AHE in 
several studies always demonstrated some electrodermal reactivity during 
cognitive tasks, schizophrenics were differentiated into responder and 


nonresponder categories in the present study on the basis of their 
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electrodermal reactivity during the performance of cognitive tasks only. 

Age and sex of the schizophrenic and control subjects and length 
of hospitalization of the schizophrenic subjects are summarized in 
Table 1. 

The type and daily amount of drug intake by subjects in the 
schizophrenic group is summarized in Table 2. This table includes an 
equivalency "scale of sedative effects" of the medication for all major 
tranquilizers based upon the following ratios: 50 mg Chlorpromzaine = 
1 unit, Nozinan 1:1; Stelazine 1:10; Trilafon 1:12.5; Mellaril 1:1; 
Moditen 1:168; and Haldol 1:10. 

Equipment 

All psychophysiological recordings were taken in a quiet room 
maintained at a temperature between 22°C + 2°C during the spring and 
summer of 1975. 

A Beckman type R Dynograph was used to record heart beats, 
respiration rate, and bilateral electrodermal activity. Heart beats 
were recorded via electrodes taped to the chest (by modified lead II 
placements) and the signal fed into a Beckman type 9854 heart rate 
monitor coupler. Respiration rate was recorded with two mercury 
strain gauges, one placed around the upper chest and the other placed 
around the chest at the level of the diaphragm. The signals from the 
two gauges were connected in parallel and fed into a Beckman type 9853 A 
coupler. Bilateral skin conductance was measured from bipolar placements 
from the distal phalanges of the first and second fingers of both 
hands. Beckman biopotential electrodes (silver chloride pellets) and 
Beckman masks (1.016 cm diam) covered a skin area of 0.8107 cme under 


each electrode. All SCR electrodes were aged in a .5% potassium 
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TABLE 1 


Mean ages of the two schizophrenic groups and control group, mean 
current length of hospitalization, number of previous known 
hospitalizations and mean length of total hospitalization for both 
schizophrenic groups. 


Schizophrenic Schizophrenic 


Responders Nonresponders Controls 
N 7 males 6 males, 2 females 1/7 males 
Age (years) ne 30.1 35.6 30.3 
o 3.9 9.5 9.9 
range 24-36 20-51 19-53 
Length of Current Xx 5.6 25.2 
Hospitalization (wks) 
toh Jeo Gadd 
range 1-17.3 5-69 
No. of previous ye Sa 6 
Hospitalizations 
o On8 Cn4 
range 1-7 3-9 
Total Duration of x 2.4 627 
Hospitalization (yrs) 
o a3 4.6 


range .02-9.8 1.5-14.9 
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24 
TABLE 2 


Type of and daily drug doses in mg. An equivalent table for the 
sedative effects of major tranquilizers only follows the drug dosage. 
Each equivalency unit equals 50 mg chloropromazine. An ST after 
amount of drug refers to meds started within 1-5 days. 


Responders Nonresponders 
Daily 

srmiMedication) © Doses Units | S# Medication Dose Units _ 
1 Moditen S.oyande 12.0 1 Trilafon 60umgie(ST) 9 1520 
2  Largactil 1200 mg. 24.0 | 2 Trilafon 24 mg. 6.0 
3. Unmedicated 0.0 Valium 20 mg. 
4 Nozinan 75 mg. Tess 3 Haldol 40 mg. 8.0 

Haldol 30 mg. 4 Nozinan 100 mg. 14.0 
5  Stelazine 60 mg. 14.0 Moditen 3.57 mg. 

Largactil T00mng= (ST) 5 Mellaril TOO" (SF) 220 
6 Stelazine 40 mg. 8.0 6 Trilafon 48 (ST) iZe0 
7 Trilafon 4gamgqee(Sh) W220 7 Unmedicated 0.0 

Elavil 50 mg. (ST) 8 Largactil 1200 mg. 40.0 


Stelazine 80 mg. 
Elavil 225 mg. 
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25 
chloride solution. Just prior to the "hookup" of each subject the 
battery potential of each pair of SCR electrodes was determined and 
only those pairs showing a potential of .1 millivolt or less were 
used. The biopotential electrodes were filled with a .5% potassium 
chloride paste (2 gm agar in 100 ml of .5% potassium chloride solution 
continually stirred until cool: see Lykkens & Venables, 1971). Skin 
conductances were recorded directly with constant voltage systems (Beckman 
9844 skin conductance couplers) feeding two channels of the Beckman 
Dynograph. Sensitivity ranged between .5 umho/cm and .2 umho/cm. 
Experimental Procedures 

Prior to testing all of the subjects received an explanation of 
the basic test procedure and questions concerning the procedure were 
answered. In the case of hospitalized patients permit forms were 
Signed before the procedure began. 

Just prior to testing all subjects washed their hands thoroughly 
with an alkaline soap and then were seated in a reclining chair for the 
duration of the testing session. The recording equipment was located 
in the same room as the subject but was screened from view. 

After the electrodes were placed subjects were allowed to sit 
quietly for ten minutes to allow for hydration of the SCR electrolytic 
paste. Then ten minutes of recordings were made to collect personal 
history data from the subject. During the next hour of this session, 
eight experimental tasks were carried out before the subject was unhooked 
from the apparatus. The eight tasks employed are described below. 

Task 1. Physical Stimulation of the Autonomic Nervous System. 

The subject was instructed to inhale fully and then exhale as rapidly 


as possible upon command from the experimenter. This response was 
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repeated three or four times at 30 to 60 sec intervals. The subject 

was then asked once to inhale and hold his breath until asked to release 
it. Finally the subject was asked to cough once as hard as possible 
upon command from the experimenter. Coughing was induced several times 
upon instruction by the experimenter at 30 to 60 sec intervals. 

Task 2. Tone Habituation and Dishabituation Task. The subject 
was fitted with Sennheiser open air HD 414 headphones and asked to 
listen to the following instructions through the headphones: "You are 
going to hear a series of tones. Please sit quietly with your eyes open 
and listen to them." The subject was then presented with 18 tones of 
two second duration at 93 dB + 3 dB occurring at pseudo-random intervals 
of between 20 and 75 seconds (X interval = 45 seconds). The higher 
(93 dB) intensity in the open air headphones was subjectively equivalent 
to an intensity of 80 dB from a sealed air type of headphone (Braun 
KH 1000). All intensity measurements were made using a Bruel and Kjaer 
4153 artificial ear. The Sennheiser foam cushions were removed during 
intensity measurements. 

The first 15 tones (habituation phase) were 1000 Hz signals 
followed by three tones at 2000 Hz (dishabituation phase). The subject 
was then asked how many tones he had heard and whether or not he had 
counted them in order to exclude data from subjects who had introduced 
self-imposed attentional value to the tones. Next Task 1 was partially 
repeated: the subject was asked to take 1-5 deep breaths at 30 to 60 
second intervals. 

Task 3. Tone Attentional Task. A foot switch mounted on a 
pedestal fastened to the floor was adjusted such that the subject's 


right foot was fully extended when the subject had the heel of his 
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right foot resting on the heel plate of the switch. The subject was 
then instructed to operate the button on the foot switch by gently 
depressing the plate under the ball of his right foot. He was informed 
that he would be required to perform this response (depressing button) 
during the next task. The following instructions were then presented 
through the headphones: 

Next, you will hear two different tones at 

different times. When you hear this tone 

(sample 1000 Hz presented) please press the 

button. However, when you hear this tone 

(sample 2000 Hz presented) do not press the 

button. Remember, press the button each time 

you hear the following tone (1000 Hz sample 

presented) and do not press the button when 

you hear this tone (2000 Hz sample presented). 
Tones of 93 db, + 3 of two second duration pseudorandomized and occurring 
at an interval of 15 to 90 seconds (X interval = 30 seconds) were then 
presented through the headphones. If the subject was unable to perform 
the task correctly he was given verbal feedback by the experimenter 
indicating which responses were incorrect until a criterion of six 
correct responses had been made. Once the criterion was reached the 
presentation of the tones was continued until a criterion of 12 correct 
responses to each tone had been made. Occasionally patients had to 
be coached more than once in order to establish the correct response 
consistently and before they could complete the task requirements. 
Some subjects refused to perform the task; in these instances the task 


was terminated, the headphones were removed and the subjects were told 
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28 
to "relax for a few minutes". 


Tasks 4 and 5. Cognitive Demands. The skin area of the subject's 
right calf muscle was rubbed with an abrasive paste (EKG) and a Tursky 
(1973) concentric electrode was attached with a strip of Velcro and an 
elastic band. The electrode was connected to a well isolated shock 
source (Farrell instruments) with an intensity range varying from zero 
to 1 ma. Subjects were told that the electrode was a "stimulus" 
which would be used "in about five minutes". Subjects were allowed to 
continue sitting for a few minutes following electrode placement on the 
leg until an acceptable level of SC activity was reached (in the same 
general. range as was observed for Task 3 as a "resting level"). Then 
the subject received the following instructions for Task 4: "Next, I 
will give you a series of arithmetic problems. Please do them as quickly 
as you can. Once you have given me an answer I will give you the next 
problem until we have finished the series." The experimenter began the 
arithmetic series 30 seconds after completing the instructions. The 
arithmetic series consisted of the following problems: 12 + 4; 27 x 4; 
Tete1Gs 03 xe173699r* 126 andtoccasional lyse lhoet 7¢ el Gatherfansteone 
or two problems seemed to be too difficult for the particular subject 
to perform, a more simple series was employed consisting of simple 
additionisucn aSa9°te3. 

Approximately 30 to 90 seconds after finishing the arithmetic 
problems, the subject was given instructions for Task 5: "Next, I will 
spell words backwards to you. You are to turn the letters around as 
quickly as you can. Once you have given me an answer, I will give you 
the next problem until we have finished the series." After a 30 second 


pause the experimenter presented the first word spelled backwards. The 
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29 
following words were used: bush, cone, filth, judge, and navel. 

Task 6. Mirror Tracing Task. Subjects were handed the LaFayette 
Tracing Kit and instructed on how to perform the task. The subjects 
were told to "try in a different place" if they got "stuck". Subjects 
were told to begin the task 30 to 60 seconds after the instructions 
were given. The task was terminated if not completed within ten 
minutes. 

Task 7. Stressor Response. Subjects were re-fitted with the 
headphones used in the earlier tasks. They were informed that two 
different tones would be presented at five second intervals for each 
trial. During the presentation of the second tone they were told to 
tell the experimenter when they first felt a sensation in the leg which 
had the circular electrode. The current from the shock source was 
gradually turned up. Most of the subjects reported a tickling sensation 
at .1 ma, although some did not report any sensation until they reached 
-15 ma. The subject was then told that the experimenter would turn up 
the intensity until the subject told him to stop. Once this maximum 
intensity was determined by the Subject, several SCRs were recorded 
during the presentation of shock at this maximum intensity. Then the 
shock electrode and the headphones were removed. 

Task 8. Startle Response. Subjects were told that the session was 
finished, asked to shut their eyes and relax as much as possible, to 
inhibit all movement and to keep their eyes shut until the experimenter 
told them to open their eyes. After the subject had complied with these 
instructions for two or three minutes a sudden loud noise, produced by 
a large object being dropped on the floor close to the subject's head 


occurred and the behavioral reactions as well as the psychophysiological 
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30 
responses were recorded. 
Response Definition and Data Quantification 

The total possible number of SCR and HR responses scored for each 
subject was 65 and 58, respectively. Forty-nine SCR and HR responses 
were simultaneous events, time locked to the onset of a stimulus. The 
remaining 19 SCR and 9 HR responses were selected for analysis on the 
basis of the criteria listed below. 

Heart Rate. Each of the scored HR responses were blocked into 
15 second pre-stimulus periods and 30 second post-stimulus periods, with 
the post-stimulus period time locked to the stimulus onset. For the 
nine selected HR responses, four consisted of the post-stimulus period 
occurring at the onset of instructions and performance of problems for 
the arithmetic and spelling backwards problems and two HR responses 
during an arbitrary midpoint of the 30 second waiting periods between 
the presentation of instructions and problems. The three remaining HR 
responses which were recorded occurred during the start of mirror tracing 
problems, an arbitrary midpoint, and the period immediately following 
termination of the mirror trace task. 

The inter beat intervals (1BI's) within each blocked 15 and 30 
second period were read on an IBM OSCAR SCANNER, stored on 9 track tape, 
played back for verification of digitizing accuracy, labelled and stored 
on 9 track tape. 

Definition of an HR response consisted of a pre-stimulus baseline 
determination on the basis of the first 10 beats prior to stimulus onset 
(BL:HR). Next, the shortest IBI, representing the highest HR, was 
determined within the first 6 beats after the stimulus onset (H:HR). 


The longest IBI, representing the lowest HR was determined within the 
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first 20 beats after stimulus onset (L:HR). The L:HR minus H:HR change 
scores (L-H:HR) were then calculated (see Lang & Hnatiow, 1962). In order 
to determine the relative contribution of the H:HR and L:HR scores to 

the change scores, the baseline was subtracted from the slowest HR 
(L-B:HR) and the fastest HR response was subtracted from the baseline 
(B-H:HR). The sequential positions with respect to the post-stimulus 
onset of each H:HR and L:HR were also scored in order to determine the 
shape of the HR response. 

Electrodermal Activity. The bilateral electrodermal activity was 
scored manually using a template etched on thin (1/8th inch) plexiglas 
to minimize parallax. A variety of response measures were used to assess 
electrodermal activity. Amplitude of SCRs was defined as the height of 
the SCR peak above SC level and converted into umho values. All SCRs .01 
umho or larger were scored; however, those SCRs .04 umho or larger were 
coded in order to assess the data with amplitude criteria similar to 
those employed by Gruzelier and Venables (1972). 

On all trials requiring no motor response from the subject phasic 
SCRs were defined as the first pen excursion occurring .5 to 5 seconds 
after the stimulus onset. On trials requiring a motor response the 
phasic SCR was defined as the first pen excursion occurring 0 to 5 seconds 
after the motor response. 

The latency of all phasic SCRs was scored as the time elapsing 
between the stimulus onset and the onset of the SCR. Ascent time was 
defined as the time elapsing from SCR onset to peak of the SCR curve. 
Recovery time was defined as the time elapsed from the peak of SCR 
curve to a value of 50% less than the peak amplitude value. For each 


scored SCR a baseline SC level was determined from the latency period 
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prior to each SCR. 

The selection procedure for the 18 scored SCRs which were not time 
locked to a stimulus event consisted of the following criteria. Up to 
two separate spontaneous fluctuations were selected and scored for all 
electrodermal measures except latency. These spontaneous fluctuations 
were simply arbitrary choices of the experimenter taken from the 
population of spontaneous fluctuations (over .04 ymho amplitude) counted 
during the habituation/dishabituation period. Care was taken to exclude 
from the frequency count of spontaneous fluctuations any SCRs occurring 
up to 10 seconds after tone onset as well as any SCRs occurring during 
body movements or respiration rhythm changes (i.e., yawning). 

During arithmetic and spelling backwards instruction periods, 30 
second waiting periods and problem solving periods the largest amplitude 
SCRs were frequently followed by other SCRs; recovery time was seldom 
available. Therefore, a second SCR was selected within each period 
providing it met the following criteria: (a) recovery time was available, 
(b) SCR was not the result of a verbal report by the subject, and (c) SCR 
was not the result of body movements or large respiration rhythm changes. 
The SCRs during mirror trace task instructions and problem solving were 
also selected according to these criteria. All manually scored responses 
were then key-punched and verified on IBM cards. 

Psychological Assessment of Subjects 

All subjects in the present study were referred to the Neuro- 
psychological Department at AHE for psychological assessment at 
approximately the same time that the subjects were tested psycho- 
physiologically. The WAIS was administered to assess the intellectual 
functioning and a modified version of the Halstead-Reitan Neuropsychological 


Battery was administered to assess the presence of brain dysfunctioning. 
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For a normal subject, the combined procedures lasted about 4 and 1/2 
hours; for a very dysfunctional subject the procedure required as long 
as four days for testing. 

Filskov and Goldstein (1974) compared the diagnostic validity of the 
Halstead-Reitan Neuropsychological Battery with the more popular 
physical diagnostic techniques (brain scan, angiograms, EEGs, and so on). 
Using a clinical-actuarial approach in interpreting the Neuropsychological 
Battery, they reported extremely high "hit rates" in assessing the 
presence of brain dysfunction (100%) and the lateralization and 
neuropathological process involved (89%). Filskov and Goldstein's 
Halstead-Reitan Battery contained seven separate variables whereas the 
modified version of this same battery used at Alberta Hospital, Edmonton 


contains 32 variables (see list of variables in Appendix F). 
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RESULTS 

Experimental Group Differences 

In the present study with no control for length of hospitalization, 
responders and nonresponders were found with approximately equal frequency 
| (seven responders, eight nonresponders). A Mann-Whitney U comparison 
of the length of current hospitalization (see Table 1, method section) 
between responders and nonresponders revealed no significant differences, 
U (7,8) = 27.5, p = .50. However, the responder-nonresponder selection 
criteria utilized in the present study did correlate with length of 
illness: nonresponders were found more frequently among those patients 
with a longer history of illness. The number of previous hospitalizations 
was less for the responders and this difference approached significance, 
U (7,8) = 14, p = .06. The total length of previous hospitalizations 
was less for the responders than for the nonresponders, U (7,8) = 8, 
Pear eOls 

In the present study the dosage levels of the major tranquilizers 
did not differ between the responder and nonresponder groups. Unfortun- 
ately it was not possible to equate the sedative effects of other 
drugs which some of the patients were receiving. The daily dosage level 
for each patient of a major tranquilizer was converted into an equivalency 
unit according to the ratios listed in the methods section (see Table 2). 
A Mann-Whitney U comparison between groups of the dosage equivalency 
units did not yield any significant differences, U (7,8) = 27.5, p = .50. 

A comparison of the average daily doses of the major tranquilizers 
received by the patients in the Gruzelier and Venables (1972) study was 
made by converting these daily doses into the same equivalency units 


described above. This conversion resulted in much smaller units than 
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those in the present study: 7.9 for responders and 6.0 for nonresponders 
compared with 12.9 for the responders and 13.9 for the nonresponders, 
respectively in the present study. Thus the average of the medication 
doses given to the patients in the present study was much heavier than 
that given to the patients in the Gruzelier and Venables study (1972). 

In order to further assess drug effects on differences between 
responders and nonresponders, rank order correlations were performed 
between electrodermal levels, frequency of spontaneous fluctuations, and 
levels of medication since SC levels and spontaneous fluctuations are 
most frequently reported as being reduced by the major tranquilizers 
(Tecce & Cole, 1972). Minimal correlations (Table 3) were observed in the 


combined schizophrenic population in the present study (see also Appendix G) 
Skin Conductance Response Frequencies 

Skin conductance response frequencies were scored during the 
habituation/dishabituation task, the tones attentional task, as well as 
a count of the spontaneous fluctuations during the habituation/dis- 
habituation task. The amplitude value used to count SCRs (.04 umho) 
was chosen to provide the same sensitivity utilized by Gruzelier and 
Venables (1972) after taking into consideration the surface area of the 
skin under consideration in both the present study and that of Gruzelier 
and Venables (1972). 

Habituation/Dishabituation (Task 2). Figure 1 illustrates the 
percentage of subjects responding to each tone presentation. Nonresponders 
had significantly fewer responses during habituation and during habituation/ 
dishabituation combined when compared to both the controls and responders 
(Table 4). The responders, however, did not differ significantly from 


the controls (Table 4). These results are in contrast to the results 
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TABLE 3 


Spearman rank order correlations of drug dosages with electrodermal 
measures in the pooled (N = 15) schizophrenic population: Zero 
medication assigned the highest rank. 


y of Medication rv of Medication with frequency 
with SCL spontaneous fluctuations 
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Figure 1. Percentages of subjects responding (.04j:mho criteria) for 


the three groups during habituation (1000 Hz) and dishabituation 
(2000 Hz) of task two. 
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TABLE 4 


responses during the first 15 trials (habituation) of task 2 and 


during the entire 18 trials (habituation/dishabituation) of task 2 


for all three groups. 


Normals (N = 17) 
Right 
Left 
Responders 
Right 
Left 


One-tailed tests 


Responders 


50.0 
50.0 


p < .05* 
P< .01** 


N= 7 
Trials 
1-18 
55.5 
47.5 


Nonresponders 


30. 5* 
20 eo 


lae5~ 
Pou 


Zo. De 
AU EE y 


5.04" 
620% 


Neo 


i a rhe 
i An ne .. I 
pce 


39 


reported by Gruzelier and Venables (1972) who reported a significantly 
higher frequency of responding in schizophrenic responders, compared 
with controls, with no overlap in distribution of responding between 
these two groups. Pearson product moment correlations between amplitude 
of largest SCRs during cognitive tasks 4 and 5 and frequency of response 
during task 2 for the control group were nonsignificant. Right hand 
Wh) = OO Deew. Oo, sient Nand ir ( 17) <8 007. Dye .00.. arom the 
combined schizophrenic groups the correlations were, right hand r (15) = 
.24, p > .05; left hand r (15) = .55, p < .03. The schizophrenic 
scores on each variable were also converted to within group z scores 
and the z scores from both schizophrenic groups were then pooled. For 
the combined schizophrenic groups the correlations on the transformed 
scores were, right hand nS) = -.18, p > .05; left hand rM5) = 
CN SE 0S 
Tones Attentional (Task 3). Figure 2 illustrates the percentage 
of trials with SCRs occurring during the signal and neutral tones of 
task 3. Nonresponders had significantly fewer responses during both 
the signal and neutral tones, compared with controls and responders (Table 
5). In contrast, Gruzelier and Venables (1972) reported a significant 
increase in frequency of responding to the signal tones, with no 
responses during neutral tones in their nonresponding group. In the 
present study, no differences were found between the controls and 
responders, with respect to frequency of responding during task 3 (Table 5). 
Pearson product moment correlations between SCR amplitudes during 
cognitive tasks 4 and 5, and frequency of responses during task 3 for 


the control group were nonsignificant for both the neutral (right 


hand r (17) = -.05, p > .05; left hand r (17) = -.07, p > .05) and 
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TABLE 5 


Mann-Whitney U values of both hands for the percentages of possible 


responses during the signal and neutral tones of task 3 for all three 
groups. 


Responders (N = 7 Nonresponders (N = 8) 
Signal Neutral Signal Neutral 
Normals 
Right 49 46.0 TORO se 4.0K 
Left 50 oie o Gab. ue Os. 
Responders 
Right (a Oa Heres 
Left isola a O** 


One-tailed tests p < .05* 
Dr s0 1s 
a) Xe OL tas 


$6 q. heer 
at : 


KT. > HI 
see, S q 


! 
sn an oe 
, 


42 
Signaler (17) = —=225,0p 5.05; left hand el] ) = lee pee. 05) stones. 


For the combined schizophrenic groups, the correlations were: neutral 
tones, right hand r (15) = .33, p > .05, left hand r (15) = .64, p < .01, 
and signal tones, right hand r (15) = .35, p > .05, left hand ie Gey 
.60, p < .02. For the combined schizophrenic groups the correlations 
on these variables, after being transformed to within groups z scores, 
were: neutral tones, right hand r (15) = -.01, De). 055 Vert hand yy (15)"= 
.46, p > .05, and signal tones, right hand rj (15) = -.15, p > .05, left 
hand rj(15) = .42, p > .05. 
For both task 2 and task 3, no relationship appears between the 
amplitude of SCRs during cognitive tasks and the frequency of responses 
in the normal group. For the combined schizophrenic groups, a significant 
relationship appears, but only for the left hand. This relationship 
for the left hand does not disappear in the transformed correlations 
either, which were in the same direction and approaching significance. 
Spontaneous Fluctuations. The mean spontaneous fluctuation frequencies 
are presented in Table 6 for the three experimental groups. Bilateral] 
asymmetry of response frequencies were compared with correlated t tests 
but the comparisons failed to approach significance. 
The schizophrenic responders had a higher incidence of responses 
than the control and nonresponder groups. Although the difference 
between the responders and controls only approached significance (right 
hand, Mann-Whitney U (7,17) = 3.5, p > .05; left hand, U (7,17) = 38, 
p > .05), the differences between the responder and nonresponder 
schizophrenics were significant, right hand U (7,8) = 6, p < .01; 
left hand U (7,8) = 5, p < .01. The nonresponders also had significantly 


fewer spontaneous fluctuations than did the control group, right hand 
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TABLE 6 


Mean number of spontaneous fluctuations for both hands during the 
habituation/dishabituation task for all three groups. 


Right Hand Left Hand 
Groups wt X o x o 
Responder 7 29.1 28.8 3/0 S050 
Control i roe. Tors, 14.4 20.4 


Nonresponder 8 4.0 5.4 220 4.] 
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Us(8.17) = 34, p < .05, left hand U (8,17)\= .34, p < .05.. These 
results are consistent with those reported by Gruzelier (1973). 

Pearson product moment correlations between the amplitude of SCRs 
during cognitive tasks 4 and 5, and frequency of spontaneous fluctuations 
were nonsignificant for both the control (right hand r (17) = -.16, 

p > .05; left hand r (17) = -.19, p > .05) and combined schizophrenic 
groups (right hand r (15) = .20, p > .05; left hand VCS R= ted ap en. 0>). 
The correlations between the criterion variable and frequency of 
spontaneous fluctuations remained nonsignificant after transformation 

to z scores, right hand r5) Sear ot sa pur s.05 lef Cahata r5) = -.14, 
Dee eeU5. 

Response Amplitude 

Figure 3 summarizes mean amplitude differences between the three 
groups for all tasks except the habituation/dishabituation task. In 
computing mean amplitudes of SCRs zero amplitude values were included 
in the data. As Figure 3 illustrates, little difference in amplitude 
appears between the responders and controls, whereas the nonresponders 
differ for all the situations of Figure 3. 

Tests of groups by situations effects of SCR amplitude were carried 
out on data for both hands with two-factor analyses of variance, with 
eleven repeated measures (the 11 situations of Figure 3) as one factor. 
The differences in mean amplitude between groups were significant for 
both hands, right hand F (28,29) = 16.48, p < .001; left hand F (28,29) = 
11256,000-<«..00)-.) ihe repeated: measures effect was also significant 
(right hand F (10,290) = 24.1, p < .001; left hand RDS OO) anc .0n, 

p < .001), as well as the group by repeated measure interaction (right 


hand F (20,290) = 4.31, p < .001; left hand F (20,290) = 4.73, p< .001). 
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Figure 3. Mean amplitudes of SCRs for the R and L hand of the three 
groups during the following: (1) task one, physical stimulation, 

(2) partial repetition of task one after task two completed, (3) task 
eight, startle, (4) spontaneous fluctuations during task two, 

(S) neutral tones and (6) signal tones of task three, (7) largest 
amplitude SCRs during instructions and performance of cognitive tasks 
four, arithmetic, and five, spelling backwards, (8) SCRs, with 
recovery time available, during the instructions only of cognitive 
tasks four and five, (9) all SCRs, with recovery time available, 
during cognitive tasks four, five, and six, mirror tracing, (10) all 
SCRs, with recovery time available, during performance only of tasks 
four and five, and (11) task seven, shock. 
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Scheffe multiple comparisons (p < .05) for each situation of Figure 
3 resulted in no significant differences of mean amplitudes between the 
normal control group and the responding schizophrenics (Table A, Appendix 
A). The nonresponders, on the other hand, had significantly smaller 
mean amplitudes for both right and left hands compared with controls for 
ten of the eleven repeated measures for the right hand and all of the 
repeated measures for the left hand (Table A, Appendix A). The 
nonresponders also differed significantly from the responders on several 
conditions of Figure 3 (Table A, Appendix A). Separate correlated t tests 
for each group showed that although all three groups demonstrated 
differences in mean amplitude between situations, this was much less 
frequent an occurrence for the nonresponder group (Tables B, C, D, 
Appendix A). Therefore, the significant groups by repeated measures 
interaction was interpreted as resulting from the larger mean SCR 
amplitudes and greater variation in SCR amplitudes across measures in 
both the control and the responding schizophrenic groups compared with 
that occurring for the nonresponding schizophrenics. 

A detailed analysis of the SCR amplitude effects for all three 
groups during the habituation/dishabituation task (number 2) is 
presented in Appendix A. The difference in mean amplitude between 
groups only approached significance for one hand and was significant 
at the .05 level for the other hand. 

The similarity of SCR amplitudes in the nonresponders compared to 
controls during stressless tasks such as habituation/dishabituation 
and the paradoxical attenuation of nonresponder SCR amplitudes during 
stressful tasks (i.e., task 8, startle) is illustrated in Figure 4. 


Only non zero amplitude responses are included in the mean SCR amplitudes 
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Figure 4. Mean amplitude of SCRs, with zero amplitude SCRs excluded, 
for three groups during four events. 
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48 
of Figure 4. 

Pearson product moment correlations between the amplitude of SCRs 
during cognitive tasks 4 and 5 and the amplitude of SCRs in other tasks 
is presented in Table 7. Pearson product moment correlations between 
the criterion amplitude variable (SCRs, tasks 4 and 5) and the SCR 
amplitude on other tasks, after these variables were transformed to 
within schizophrenic group z scores, are also presented in Table 7. 
Significant correlations for many of the tasks suggest a positive 
relationship between amplitude on the criterion task (for sorting 
schizophrenics) and amplitude on other tasks for both the control and 
schizophrenic groups. The evidence for a greater relationship of 
amplitude between tasks for the left hand, compared with the right, 
for both the controls and schiozphrenics is not understood. 

The bilateral asymmetry of SCR amplitudes was also investigated in 
an attempt to confirm the significant SCR amplitude asymmetries reported 
by Gruzelier and Venables (1973). However, since no consistent SCR 
amplitude asymmetries were observed in more than two subjects in the 
entire study, further investigations were discontinued. 

Response Latency 

The mean response latencies for the right and left hand of all 
three groups are plotted in Figure 5 for all tasks with an SCR time 
locked to a stimulus onset. Latency differences between groups could 
not be analyzed with analyses of variance due to the frequent number of 
missing cells when an SCR did not occur. To determine if nonresponders 
were significantly slower in responding, independent t tests were 
computed for each task illustrated in Figure 5 between nonresponders 


and controls, and nonresponders and responders. The nonresponders were 


naguted andtes!seios ansmom + subong: 1081659 “¥ otdet oo 

AOS aby bad (2bas 8 atest 2822) afdstray sbucl gee & 

’ 6t Denniatens yy isc 2aldet-lby naan). 19ttH , 25282 a 
 Blastont hasdleaty o2tn sts aston? suo", OT nse 

syizizoy!s teapmi2 avesy oft to yao wi znotyetwom 

snfirice 107) fond Vorwatiyn oddone shyt Pigns neiwieds 

bik forinos ety Alid OF alsa? +aiito no. obist lq bits (20 

to ghidenatisiay Yoisorp 6 Yot sosntys sitT + Strte 

Jdapta ond Ath) betes .bned IT9F ant 19 eden cosyted ¢ 

ooterabow. fonvat eslaaiiqvarioe, bite ¢) opiate om 

r ak batapetzowntioals ew estatr sons 42 Vo yvadacmyis roving 


basiegs 2stasamvZn Sblist fads Je Scart rates “sets mr haes ota ais 
_ : ‘om * 


992 dnsr2tcnon on suile ..ovawon (2300) e6Ta@ene¥ Bila Stee 


> 


7 


P . - : Fj 7 
ene tie sdosidue ow wail) arom “ar parieeyo Sy estan shut os: 
: - ed ; 
auotineseth o74w aaats ent i2aunl Toh) ybusta rine 
Lee 7 
ee 


is 7 brad ical bnif iets ait yo? 2zetaratal seuoqean noon iT 
salad | 


‘ 
"7 


afar HI2ins ndiwiedesto Ms vot, 2 oad FP) nl Heigrdae 


‘a Man! - 


t _~ y 
bTucs eyvotp nsswisd easqaysttib Yovetas  .ss290 Suhelde 5 bod 
. 7 << ee oc 
‘ : J 7 = ; « ae i: tn 
to. vada EBUPS ot oF aubysouatvey Io 22eu lots Atte Beseh ae 


ebinoa? mon 7H ontmiatath: oT eWwase tor bh 12 ihe af * 
| 97a ateas 3 3 trabnagsbar “pntbnagzes nt vewdhe. 
Sane ae 2 eat miobedeizent tt sent ts 


a Ss & ; ere Rs — . > s : 
pay 


— ee i. 


49 


sites = A Gis OC [Le cL c0n= SL 
¥xxLL°  — ¥%%98° SL eo) weer Loe SL x LG ZL 
¥19° ¥¥¥*98 ° vl ¥LG° xx 9° vl *09° Sil 
97° so x¥¥xd8° OGL ¥O0G° xxxV8° GL ¥¥69° Bat 
¥LG° ¥95 SL 90° vo° Sl Cue Ll 
¥DS° ¥¥C09° Sil 80° vv Sl %¥BG ° fel: 
Coe 29955 GS) Von OCe Sil Ce Eb 
Sees ve° = Gk Coe ¥VS° GL ¥¥%C9 ° LI 
cal pee aN 7a ae aN a N 
puey 3497 puey 2YbLy puey 2497 


il 
¥x09° LL 
¥19° SL 
xx8G° LL 
90° sdk 
se amy) | 
Vicon eal 
Coa Lt 
OO N 
puey 3ybLy 


x¥xLl00° > d 
xxLl0° > d 
40° > d 


suolzenzon|4 snoauezuods 2 
31I4eIS 8 


4IOUS L 


SOWLI AABADIIA 
SLGeLbeae YZLM SUygS *9 6G Sy 


Quo] Leubls ¢€ 
QUOL [Leuynen ¢€ 
UOLZeENZLGeYUSLG/UOLZeNZLGeH Z 


SNENWLIS LedLshud | 


ee et enre ad ee Ie eek 2 Re ee ee ee ee 
SILUBAUYCOZLYIS S$ |OU}U0) 


UOLZdLUDSaq B waquiny yse] 


"SUOL22] dUN09 


94} 40} Palood uay} pue sau0ds Z 0} paqzUaAUGD auaM Sauods Meu dnoub dLUauUdoOZLUOS ULUZLM BY UaRZ4Je 
a °syse} wayzO Bulunp apnytidwe y9S ueow 
pue soLuauydoztyos bulztuobazed uo} apnqliduwe uolLuerqluo uaamzag SUOL}ELa44OD JUaWOW FNPOUd Yosurag 


S3[qeLueA aules aSaYyZ UO SUOL}eLauUu0d QUsWOW ONpOUd 


Le aye 


"bmgh a5. 


bret Seip ts 
* . 3 V| ene: 


4 “i 


Ya 


“ef ce, -- *h2@.  @F te Sey TE -*SE. vf 
ray hy .- as. ef eg a) . a, | 


of a. BS. AY Sh. Sr. aoe 
ay Sed RRR BT reg AT Re IT 
Al *Nes. O*M. BT *oo- Jer eta eT 
Qf. RSG. eeeie, =| a] Tae Sf —eeSa. SE 
SI ag.- ° RTS. ‘et ‘e0.=' 28a Th aooBh 


eutuarse Tagtegdt 7 
nokeeut fdode fO\nottayt heer S 
ancT fev 
anor fenplee 


ajuetteve ddiw 2802 <@ eee 
—— zamed YIevaoa" 
ee 

Noone. ¥ 

sfiqsie-8 = 


snotteussuT4 2ucsnsinege s — 


ra 


#eT0), > q ; 


2.8 Fe 


2.6 
2.4 
7) 
3 
e 
ODE 
@ 
it) 
AS 
seg 20 
UO 
Zz 
Ly 
— 
<eeeleo 
Eas 
>< 
Rela: } 
1.6 ek a 1s Controls 
as oe te 
Siioes ae tif Responders 
1.4 
ee eal 


+ Nonresponders 


CONDITIONS 


Figure 5. Mean latencies of SCRs for the R and L hands of the three 
groups duving the following: (1) task one, physical stimulation, 
(2) partial repetition of task one after completion of task two, 

(3) task eight, startle, (4) task two, habituation/dishabituation, 
(5) neutral tones and (6) signal tones of task three, (7) task seven, 
shock. 
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Significantly slower, compared with controls, during task 1 (right hand 
tees a oal4s preen00Sy left: hand ets(23)e=93 752), p< .001, 1-tailed 
comparisons), during task 7 (right hand t (19) = 3.16, p < .005; left 
hand t (19) = 2.46, p < .01, 1-tailed comparisons) and compared with 
responders during task 1 (right hand t (13) = 2.91, p < .005; left hand 
t (13) = 2.67, p < .01, 1-tailed comparisons). 

Pearson product moment correlations between mean SCR amplitude during 
cognitive tasks 4 and 5 and the mean latency of task 1 and 7 were 
nonsignificant for the control group, task 1, right hand r (17) = -.18, 
Diz ya0os 1eftshand wiCl/ \se2508.4p 505 setaske7 ¢ ricghtshandm (15)y= 
=U Pte ei05, left handens(15)i=s-<l3,ape> .05. 1In the combined 
schizophrenic groups a relationship between the criterion amplitude 
measure and latency scores appeared for task 1 but not for task 7; 
task heright hand wi(15) =s-250,1p.< <06, left hand (15) = -.55, 

Dace. O33 ntaska/ right handy (12) = 302, .p.>-.05,.left handy (12) = 
-.27, p > .05. However, the correlations on the pooled z scores (task 
1, right hand rs) = -.16, p > .05, left hand r(5) Sao O24 Pie O05 
task 7, right hand me) =s-10,0p > .055, left hand me = -,23, 

p > .05) between the criterion amplitude measure and latency scores 

for the schizophrenics were nonsignificant. This finding suggests 

that the correlations between the criterion amplitude measure and 
latency in task 1 are due to the mean differences in SCR amplitude 
between the responders and nonresponders rather than a true relationship 
between latency and the criterion measure. 

Changes in latencies within groups across tasks were tested for 
significance with correlated t tests. The within groups correlated 


t probabilities indicated that the latency scores changed in a consistent 
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and significant manner across tasks for each of the three groups (see 
Tables A, B, C, Appendix B). The responders had shorter latencies 

compared with controls, on some tasks and longer latencies on others. 
Two-tailed,independent t tests were performed on each task in Figure 5 

to test for significance. None of the latencies of the responders 

differed significantly from those of controls. Other researchers have 
reported shorter latencies in "responder" schizophrenics compared with con- 
trols (Gruzelier & Venables, 1972; Gruzelier, 1973) and shorter latencies in 
children of schizophrenic mothers with signs of pathology in the 

children, compared with normal controls (Mednick & Schulsinger, 1968) on 
simple habituation to repeated tones tasks. In the present study, a 
Similar trend was observed, but it was nonsignificant. 

Response latencies were also investigated for bilateral asymmetries. 
Significant bilateral asymmetries of latencies were found, but for the 
nonresponder group only. These results are presented in detail in 
Appendix B. 

Response Ascent or Rise Time 

The most direct explanation of a skin conductance response is that 
it is a result of sympathetic activation of the skin area under 
consideration (Edelberg, 1972a). Although the steepness of the ascent 
slope appears unrelated to the size of the SCR, when the slope is 
expressed aS a measure of ascent time, this time value is confounded 
with the SCR amplitude. As a result, meaningful comparisons of slope 
differences between SCRs of very different amplitudes is not possible. 

In order to circumvent this problem, ascent slope was also expressed 
as a ratio of ascent time to SCR amplitude. Thus, small ascent ratios 


are associated with steep ascent slopes and large ascent ratios are 
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associated with gentle ascent slopes, regardless of the amplitude of 
the response. 

Figure 6 illustrates the right and left hand ascent time and ratio 
across tasks for all three groups. Correlated t tests within groups 
indicated that both ascent time and ascent ratio varied significantly 
across tasks for each group (see t score probabilities of TablesvA.eB. 
and C in Appendix C). 

Independent t test comparisons of ascent time for each task between 
all three groups (Tables D, E, and F, Appendix C) indicated that the 
ascent times of the nonresponders did not differ significantly, compared 
with controls, for any of the tasks (Table E, Appendix C). The 
responders, on the other hand, had significantly shorter ascent times, 
compared with controls (Table D, Appendix C), and nonresponders (Table F, 
Appendix C) for several tasks. These shorter ascent times in the 
responders appeared to occur most frequently during tasks producing 
large amplitude SCRs in controls and responders. One interpretation 
of the shorter ascent times in responders is that they are a result of 
SCRs with similar amplitude values to those of the controls, but with 
much steeper ascent slopes, and therefore shorter ascent times, than 
those observed in the controls. A second interpretation is that the 
ascent slopes are equivalent for the responders and controls, but the 
peak of the SCR occurs sooner for the responders, thereby resulting in 
shorter ascent times. In view of the somewhat smaller SCR amplitudes 
(Figure 3) for the responders during these conditions but equivalent 
ascent ratios (Figure 6) for the responders and controls, the latter 
interpretation seems more plausible. 


Pearson product moment correlations between the mean criterion 
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Figure 6. Mean ascent times and ascent ratios of the R and L hands 
for, the three sroups ‘during the following:  (1)) taskyone, physical 
stimulation, (2) partial repetition of task one after completion of 
taskitwos, (3)) task*eicheiistartie, (4) task two; habituation/dis- 
habituation, (5) task two, dishabituation alone, (6) spontaneous 
fluctuations during task two, (7) neutral tones and (8) signal tones 
during task three, (9) largest amplitude SCRs during instructions and 
performance of cognitive tasks four and five, (10) SCRs, with recovery 
times available, during instructions only of cognitive tasks four and 
five, (11) SCRs, with recovery times available, during performance 
Only OLecocni tive tasks tour and five, (12) SCRs, with recovery ‘tames 
available, of hand not holding pencil during performance of cognitive 
task Six. Mirror tracing, and (13)! task seven, Shock.))* on graph 
indicates lack of data. 
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55 
amplitude of cognitive tasks 4 and 5 and ascent times and ascent ratios 
of several tasks are presented in Table 8. Included in Table 8 are the 
correlations between the criterion variable and ascent time and ascent 
ratio, after these variables were transformed to within schizophrenic 
group Z scores. The correlations on the raw scores and transformed 
scores between the criterion amplitude and ascent time are nonsignificant 
for both the control and combined schizophrenic groups. The correlations 
on the raw scores between the mean SCR criterion amplitude measure and 
ascent ratios are negative and significant for several tasks in the 
control and combined schizophrenic groups, with trends in the same 
direction on the other tasks. The correlations on the transformed scores 
also indicate an inverse relationship between the SCR criterion amplitude 
values and the ascent ratio values, but not as consistently as the 
raw score correlations. 

For the nonresponder group, the ascent ratio was significantly 
different from that of the control (Table E, Appendix C) and that of 
the responder group (Table F, Appendix C) for several tasks illustrated 
in Figure 6. This result appears to be due to the inverse relationship 
between ascent ratio and the amplitude of the criterion SCR observed 
in both the control and combined schizophrenic groups (Table 8). 
Response Recovery Time | 

Data presented by Edelberg (1970) on the correlation between SCR 
amplitude and one-half amplitude recovery time suggests no consistent 
relationship between these two measures. However, aS was true of ascent 
time, the time expression of SCR recovery is confounded with amplitude 
and does not allow for meaningful comparisons of SCR recovery between 


responses of very different amplitudes. Therefore, the recovery time 
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measures in the present study were also expressed as ratios by dividing 
the one-half amplitude recovery time by one-half the amplitude. Very 
steep recovery slopes resulted in small ratios and gentle recovery 
slopes resulted in large ratios. 

The right and left hand recovery times for all three groups during 
14 situations are shown in Figure 7a and the corresponding recovery ratios 
are shown in Figure 7b. For all three groups the recovery time of the 
electrodermal response generally became shorter as the attentional value 
of the stimulus increased (see t score probabilities across tasks in 
Tables A, B, C, Appendix D), thus supporting the results of Edelberg 
(1972b). The SCRs, with available recovery times, during cognitive 
tasks 4, 5, and 6 had the shortest recovery times. 

The results of the present study cast some doubt on the conclusion 
by Edelberg (1972b) that defensive responses such as threat of shock 
resulted in longer recovery times than those associated with "goal- 
oriented" tasks. Although the recovery time data supports Edelberg's 
conclusion the recovery ratio data do not. Edelberg did not report what 
the SCR amplitude differences were between his tasks. Unless the 
amplitudes were equivalent, it is likely that Edelberg's data was 
confounded by SCR amplitude differences. 

No significant differences in recovery times were observed in the 
responders, compared with controls (independent t test Table D, Appendix 
D). However, the most consistent differences in recovery times between 
these two groups which did appear (Figure 7a, situations 4 and 5) 
occurred during the repeated presentation of tones task (number 2) where 
the responder recovery times were shorter. Gruzelier and Venables (1972) 


and others (Ax & Bamford, 1971) have all reported shorter recovery 
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Figure 7a. Mean one half amplitude recovery times of the R and L 
hands for the three groups during the following: (1) task one, physic 
stimulation, (2) partial repetition of task one after completion of 
task two, (3) task eight, startle, (4) task two, habituation/dis- 
habituation, (5) task two, dishabituation alone, (6) spontaneous 
fluctuation during task two, (7) neutral tones and (8) signal tones of 
task three. SCRs, with recovery time available, during (9) instructiol 
(10) 30 second base period, and (11) performance of cognitive tasks 
four and five. SCRs, with recovery times available, during (12) 
instruction, and (13) performance of cognitive task six. (14) task 


seven, snock. «7 on ‘graph indicates ack of data. 
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Figure 7b. Mean one half amplitude recovery ratio of the R and L 
hands for the three groups during the following: (1) task one, 
physical stimulation, (2) partial repetition of task one after 
completion of task toe (3) task eight, “startle sa (4) e@tacsketwos 

Heer eneT ey a eee meine (5) task two, dishabituation alone, 

(6) spontaneous fluctuation during task two, (7) neutral tones and 
(8) signal tones of task three. SCRs, with recovery time available, 
during (9) instructions, (10) 30 second base period, and (11) per- 
formance of cognitive tasks four and five. SCRs, with recovery times 
available, during (12) instruction, and (13) performance of cognitive 


task six: (14)§ task seven, shock. */on graph indicates =lackeo.saat4 
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62 
times of SCRs to repeated tones in some schizophrenics compared with 
controls. 

The recovery times of the nonresponding schizophrenics were also 
very Similar to those of the control and responder groups (Tables E, F, 
Appendix D) and differed significantly for only one task. Shock delivery 
(task 7) resulted in significantly longer recovery times for the 
nonresponders, compared with controls (right hand t (18) = 4.4, p < .001; 
left hand t (17) = 4.0, p < .001) and with responders (right hand eke, e 
Srcee ecm 1eTL Nanduca(G)m=suacreepsea 00l)e 

Pearson product moment correlations between the mean SCR criterion 
amplitude of cognitive tasks 4 and 5 and the recovery times and 
recovery ratios of several tasks are presented in Table 9. For the 
schizophrenic group, correlations are also presented in Table 9 for 
these same variables after the variables were transformed to within 
group z scores. Correlations, for the raw and transformed scores, 
between the criterion amplitude and recovery time are nonsignificant 
for both the control and combined schizophrenic groups, thus providing no 
support for a relationship between recovery time and the mean SCR 
amplitude on the criterion tasks. 

The recovery ratios of the nonresponders (Figure 7b) were 
significantly larger compared with those of controls, for all tasks with 
recovery data available except task 2 and the spontaneous fluctuations 
(see independent t tests, Table E, Appendix D), and, to a lesser extent, 
significantly larger than those of the responders (Table F, Appendix D). 
That is, the recovery slopes of the nonresponder SCRs were more gradual 
than those of the controls and responders for most of the SCRs. The 


correlations between the SCR amplitude criterion measure and recovery 
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ratios in the normal controls (Table 9) support the presence of an 
inverse relationship between the criterion variable and recovery ratios 
and would thus appear to account for the data. However, much less 
support for this inverse relationship exists in the combined schizo- 
phrenic group correlations for both the raw and transformed scores. 
Skin Conductance Levels 
Of interest in the present study were mean skin conductance level 
differences between groups. Gruzelier and Venables (1972) reported 
SCLs significantly above controls for responders and SCLs significantly 
below controls in nonresponders. Mean SCLs for the right and left hands 
of all three groups for seven situations are illustrated in Figure 8. 
The mean SCL of the control group was highest, followed by those of the 
responding and nonresponding schizophrenic groups, respectively. Two 
way repeated measures analyses of variance were performed on the right 
and left hand level scores. Differences in mean SCLs between groups 
were significant, right hand F (2,29) = 8.6, p < .001; left hand F (2,29) = 
10.7, p < .001. jhe lower SCLs tn responders, compared with controls, 
were an unexpected result. Although it is possible to argue that the 
heavy medication regime of the schizophrenics accounts for their low 
SCLs (Tecce & Cole, 1972), even this argument has little support in 
the rank order correlations of medication levels with SCLs (Table 3 above). 
Pearson product moment correlations between the mean SCR criterion 
amplitude of tasks 4 and 5 and the mean SCL over the entire session 
were nonsignificant for the control group, right hand r (17) = -.09, 
p >9.05; left hand r (17) = .17, p> .05. In the combined schizophrenic 
group, however, the correlations suggest a relationship between the SCR 


criterion amplitude measure and the SCL, but only for the left hand; 
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right hand r (15) = .40, p > .05; left hand r (15) = .65, p < .01; right 
hand r, (15) = .27, p > .05; left hand r, (15) = .46, p > .05. 

Detailed analyses of the SCL changes during cognitive tasks were 
carried out in the present study. Lacey, Bateman, and VanLehn (1953) 
reported increases over a resting baseline in SCL during instructions, 
during a one minute baseline period following instructions, and during 
the actual performance of the cognitive problems. Although these 
authors do not state precisely how they measured these levels, they 
appeared to select the highest SCLs attained within the designated 
time periods. Rather than using the highest SCLs attained, which is 
difficult to separate from the aftermath of an SCR, in the present study 
a crude average of SCL within each time period was used to obtain a 
more conservative estimate of SCL change. 

Each subject pre-instruction SCL was subtracted from the mean SCLs 
during the instruction, intermediary base period and performance of 
the task and these change scores were analyzed. These three mean 
difference scores, one set for each hand, are shown in Figure 9 for 
each of the groups. This graph shows that the average change in SCL 
for the normal group was always an increase and that the SCL changed 
very little for the nonresponder schizophrenic group. Correlated t 
scores were calculated on each difference score to determine if the 
average change within each group was significant. For the control 
group the SCL changes were significant during instructions (right hand 
't (16) ="5536, p< .01, left hand t (16) = 5.63, p < .01) and during 
problems (right hand t (16) = 3.29, p < .01; left hand t (16) = 3.72, 

p < .01) and during the base period the left hand changes were 


significant (t (16) = 2.34, p < .05). None of the SCL changes for either 
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of the schizophrenic groups approached significance. The increases in 
the control group levels supports the findings reported by Lacey et al. 
(1953), but these effects were not replicated in the two schizophrenic 
groups. 

The presence of bilateral asymmetrical differences in SCLs was 
also of interest in the present study. Gruzelier and Venables (1973) 
reported higher SCLs of the right hand in their responder group and 
higher SCLs of the left hand in their nonresponder group and no 
consistent differences in SCLs for the control group. These results 
were not replicated in the present study and are presented in detail in 
Appendix E. 
Heart Rate Response 

The most significant effect found on examination of the heart rate 
data was a consistent elevation of the basal heart rate of all subjects 
on medication, a finding consistent with results reported by Tecce and 
Cole (1972). The basal heart rate increases were so consistent that 
the two unmedicated schizophrenics had data which could be sorted out 
from that of the medicated schizophrenic data on the basis of the 
slower HR alone. In Table 10, the mean basal HR before the habituation 
task and at the end of the first 15 tones is presented for the three 
experimental groups. The report of significantly higher heart rates 
in responders compared with nonresponders (Gruzelier & Venables, 1975) 
was not supported by the present study. 

The degree of acceleration or HR change score in response to breath 
inhalation and startle stimuli was less for the medicated schizophrenics 
grouped together, when compared with normal controls. The baseline 


minus the acceleration score (B - H:HR, see methods section) for the 
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TABLE 10 


Basal Mean HR before and after Habituation 


Subject 


Unmedicated 
Schizophrenics 


Normal Controls 
Medicated Responders 
Total Responders 
Medicated Nonresponders 


Total Nonresponders 


N 


/ 


Before 


After 


65.6 


70.6 
SANE: 
87.0 
Oa 
88.2 
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70 


control group was .21 seconds, whereas it was only .11 seconds for the 
medicated schizophrenics. This finding is consistent with the reports 

of others such as Cannon (1932) who suggested the operation of homeostatic 
mechanisms of restraint and Wilder who postulated a statistical expression 
of restraints (Wilder's Law of Initial Values; Wilder, 1958). 

Since the responder and nonresponder groups differed greatly on 
electrodermal activity measures evidence was sought for differences in 
HR responsiveness between these two groups. Mean change scores were 
computed for each subject on the slowest (L: HR) minus the fastest (H: HR) 
interbeat interval values (L - H: HR) for tasks 1, 7, and 8. 

No difference was found. The mean values of the L - H: HR scores was 
.27 seconds for the responder group and .25 seconds for the nonresponder 
schizophrenics. 

During the habituation/dishabituation task the schizophrenic 
subjects and the control subjects showed accelerative and decelerative 
components of HR change to the tones. However, in contrast to the report 
by Holloway and Parsons (1971) that the accelerative component (H: HR) 
habituated over trials, no such habituation occurred for any of the 
three groups in the present study. These results were unexpected. 

In order to assure that mean values across subjects were not averaging 
out individual change scores, a difference score analysis of the control 
group data was undertaken on the accelerative component. The mean base 
prior to the presentation of tones (BL: HR) for each of the control 
subjects was averaged into the subject's grand mean (X BL: KR) and the 
accelerative component of each tone presentation was subtracted from 
this grand mean (X BL - H: HR). It was evident from the pattern of 


change scores that the fastest components over the 18 trials were 
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simply not occurring at the start of the tones presentation or during 
the novel tones at the end of the habituation period. The fastest 
changes appeared to occur at a different point for practically every 
subject. The possibility that random changes in respiration were 
confounded with accelerative change scores due to the presentation 
of tones was investigated. Respiration changes could not account for 
the data although the random changes which did occur at approximately 
the same time as a tone were obviously adding "noise" to the HR change 
scores. Holloway and Parsons (1971) did not control for respiration 
changes. 

The control group data were examined for differences in HR change 
between the signal tones requiring a motor response and the neutral 
tones which required no response from the subject. It was assumed 
that the decelerative component would be reduced during the motor 
response (Obrist, Webb, & Sutterer, 1969). Neither the fast nor the 
slow components of the HR response appeared to differ. The mean of 
the fastest IBIs (H: HR) was .70 seconds for the neutral tone and .67 
seconds for the signal tone; the mean of the slowest IBIs (L: HR) 
was 1.03 for the neutral tone and 1.02 for the signal tone. 
Respiration Rate Response 

Respiration rate has been used as an Fines of autonomic activity 
by a number of researchers (Pinneo, 1961; Reynolds, 1962; Williams, 
1953). Higher respiration rates have been reported in schizophrenics 
compared with rates in normals (Gunderson, 1953; Jurko, Jost, & Hill, 
1952; Williams, 1953). Since phenothiazines do not alter respiration 
rates (McDonald & Gynther, 1962) it appears to be a useful index in 


the present study to determine differences in arousal levels for the 
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two schizophrenic groups. The HR data tends to suggest equal arousal 
levels for the two schizophrenic groups since the elevation of HR by 
medication did not differ between the two groups. 

Number of inspirations per minute were determined at the beginning, 
midpoint, and end of the tone habituation/dishabituation series and 
during the relaxed period at the end of the session. A mean for each 
subject was obtained (see Table 11). 

The mean respiration rates of the two schizophrenic groups were 
Significantly higher than those of the control group. 
Neuropsychological Data 

The neuropsychological variables, completed for 13 normals, seven 
responders, and six nonresponders, are summarized in Table A of 
Appendix F. A few of the variables are occassionally short of one 
subject due to the lack of cooperation on some of the tests by that 
subject. The WAIS scores are presented for the schizophrenics only 
(Table B, Appendix F) since so few of the controls (N = 5) were 
administered the test. In some cases the subjects were reticent to take 
the test; others were too test wise to provide valid data. 

From the tables in Appendix F it is evident that the nonresponders 
had the lowest mean IQ (76.3) and that they showed significantly 
greater deficits on the neuropsychological test variables compared with 
the deficits of the responding schizophrenic group. Of 32 variables 
listed in Table A of Appendix F the nonresponders were significantly 
more impaired (Scheffe comparisons, p < .05) than the normals on 27 of 
the variables and significantly more impaired than the responders on 
ten variables. In contrast, the responders were significantly more 


impaired than the controls on only eight variables and had a higher 
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TABLE 11 


Mean Inspiration per minute for each group. 


V3 


(Three samples during 


Habituation/Dishabituation Task and one at the end of the test 


session). 
N Group x 
7) Normal Controls 14.0 
7 Responders 2000 
8 Nonresponders Ld 2 


Mann-Whitney U 
(one-tailed test) 


Normals/Responders 
US=O Chee 0Ud 


Normals/Nonresponders 
Us 3559p = ..05 
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mean IQ (91.7) than did the nonresponders. 
A stepwise discriminant function analysis of the neuropsychological 
variables alone yielded 100% correct classifications for all three 


groups. 
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DISCUSSION 
Significant Differences: Group Attributes or Statistical Artifacts? 

The general conclusion to be drawn from this study is that 
schizophrenics can be divided into two distinctly different populations 
on the basis of their electrodermal reactivity. On a number of separate 
electrodermal response measures responder and nonresponder schizophrenics 
differ from each other and the control population in many significant 
ways. 

However, certain questions arise in regard to the methodology used 
in the present study. The division of the schizophrenic group into 
responders and nonresponders does not meet the assumption that these 
two groups represent random samples from two distinct populations. 
Rather, the groups may simply represent the extremes of one continuous 
population. Therefore, the division of the two schizophrenic groups 
based on one criterion measure of electrodermal activity could lead to 
significant group differences on other electrodermal measures which 
in turn would be entirely the result of the correlation of the criterion 
variable with other electrodermal measures investigated in the study. 

Although Gruzelier and Venables (1972) have not addressed themselves 
to this methodological problem, the present findings of this study 
indicate that the significant differences found between the two 
schizophrenic groups represent separate characteristics of these groups, 
and are not the result of relationships between the electrodermal 
measures and the criterion measure utilized to differentiate the 
schizophrenics into responders and nonresponders. 

Pearson product moment correlation coefficients were computed 


between the mean SCR amplitude during the criterion task for differentiating 
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schizophrenics into two groups (tasks 4 and 5) and other electrodermal 
response measures which yielded significant differences between groups 
and were reported in the results section in the presentation of findings 
pertinent to that particular measure. In some instances additional 
events which had failed to yiela significant differences between groups 
on that variable had correlations calculated for comparison purposes. 
Since a Significant correlation between two variables in the combined 
schizophrenic group could be the result of (1) a true relationship between 
these two variables, or (2) an artificial effect due simply to the 
differences between the means of these groups on a variable, a second 
Pearson product moment correlation for the combined schizophrenic groups 
was performed. This second correlation was computed after the subjects' 
scores within a group were standardized into z scores within that group 
and the z scores were pooled from both groups. 

In the correlations between the criterion SCR amplitude and a 
subject's SCR amplitude on other tasks, evidence of significant 
correlations in both the control group and combined schizophrenic 
groups suggests a relationship between these variables on several tasks. 
Furthermore, the significant correlations on the z scores in the combined 
schizophrenic groups did not disappear. 

Frequency counts of SCR responses during the habituation/dishabit- 
uation task, the tones attentional task and the number of spontaneous 
fluctuations did not appear to be related to the criterion amplitude 
of the SCRs during cognitive tasks for the control group. For the 
combined schizophrenic groups, the correlations on raw and transformed 
scores were consistent and suggested a relationship between the SCR 


criterion variable and frequency of responding on task 3 (tones 
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attentional task) for the left hand only. 

The correlations between the criterion variable and latency on 
independent tasks for the controls were insignificant, suggesting an 
orthogonal relationship between latency of SCRs and SCR arousability, as 
measured by the criterion task. In the combined schizophrenic groups, 
some correlations on the raw scores were significant; however, these 
Significant effects were not evident in the correlations on the 
transformed scores. Therefore the relationship between the SCR criterion 
variable and SCR latency in the schizophrenics also appears to be 
orthogonal. 

Correlations on the raw scores for both the controls and schizophrenics 
and on the z scores for the schizophrenics between amplitude of SCRs on 
the criterion tasks and ascent time and recovery time on several tasks 
were all nonsignificant. This result suggests that the mechanism 
determining the width of the "ascent windows" and "recovery windows" acts 
independently of the SCR amplitude attained within these "windows". 

Significant inverse correlations between the criterion SCR amplitude 
variable and the ratio expression of ascending slopes in both the 
control and combined schizophrenic groups support an interpretation 
of a strong relationship of ratio expressions of ascent slope with the 
subject's ability to respond with large amplitude SCRs. For the control 
group, an inverse relationship between ratio expressions of recovery 
slopes and the subject's ability to respond with large amplitude SCRs 
also appears to exist. For the combined schizophrenic groups however, 
neither the raw score correlations nor the z score correlations are 
significant or consistent. The absence of a relationship between the 


ratio expression of recovery slopes and the SCR criterion measure in the 
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combined schizophrenic groups may be due to lack of within group con- 
sistency between these two variables for the two schizophrenic groups. 

The correlations between SC levels and SCR amplitude of the 
criterion response were very low and insignificant in the control group, 
Suggesting an orthogonal relationship between these two variables. For 
the combined schizophrenic groups, the raw and z score correlations 
support a relationship between the criterion variable and the SC level 
of the left hand only. The consistency with which a relationship appears 
between the criterion variable and amplitude of SCRs on other tasks, 
frequency of responding, and SC level does not suggest that these 
are random effects. However, this author has no reasonable explanation 
for this phenomena. 

It is reasonable to suppose that the duration of hospitalization 
represents a behavioral assessment reflecting the judgments of 
psychiatrists, among other things, with respect to the progress of the 
patient's illness. Nonresponders had significantly longer durations of 
hospitalization and were more often considered to be "chronic" patients. 
The relationship between the continuum of acute and chronic and the 
dimension of responder-nonresponder is not a simple one-to-one assoc- 
jation; however, it is better viewed in terms of degree of overlap. 
Re-examination of hospitalization records at the conclusion of the 
present study revealed that, regardless of the criteria of chronicity 
employed, sorting of the schizophrenics via their hospitalization record 
would have resulted in a mixture of responders and nonresponders in 
both acute and chronic categories. 

That the nonresponders are significantly different from the 


responders and from controls as well is evident in the neuropsychological 
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data. The nonresponders were significantly more impaired on the neuro- 
psychological and WAIS assessments than were the responders. The mean 
level of performance of the nonresponders was worse than that of the 
controls and responders on all but two of the 32 neuropsychological 
variables. The responder's performance fell between that of the controls 
and nonresponders on all tests except Wepman-Jones Aphasia test and the 
Organiz Integrity test where the responder's performance fell slightly 
below that of the nonresponders. This consistency in performance across 
most of the neuropsychological variables no doubt accounts for the 100% 
correct classifications of all of the subjects on the basis of a stepwise 
discriminant function analysis. Such complete separation of the schizo- 
phrenic population on the basis of their performance on the neuropsycho- 
logical test battery and also on the basis of their categorization by 
an independent criterion variable, electrodermal responsivity, strongly 
suggests that the differences on some of the electrodermal measures 
between these two groups reflect different underlying characteristics of 
these groups and the population from which they were drawn, 

A possible criticism of the statistical analysis in the present 
study was the use of univariate rather than multivariate analysis (see 
Appendix H), 

Similarities and Differences between the Present and Other Studies 

In spite of methodological, task, medication level, and other 
differences between the present study and those of Gruzelier and Venables, 
a number of similar findings can be reported and these substantiate the 
literature which suggests a breakdown of the schizophrenic population 
into two groups on the basis of electrodermal activity. 

The higher number of spontaneous fluctuations in responders and 


lower number of spontaneous fluctuations in nonresponders compared with 
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controls, is consistent with the data reported by Gruzelier and Venables 
(1972) and Gruzelier (1973). 

The significantly faster SCR latencies of responders during the 
repeated presentations of tones task compared with controls (Gruzelier, 
1973; Gruzelier & Venables, 1973) was not found in the present study; 
however, the data on latency curves (figure 5) indicates a trend towards 
faster latencies on this task and on simple tasks such as breath 
inhalation and startle stimulus for the responder group. In a similar 
tones habituation task, Mednick and Schlusinger (1968) reported faster 
latencies in high risk children who eventually showed signs of 
psychopathology. 

Gruzelier and Venables reported longer latency for nonresponders 
during signal tones, compared with responders although not significantly 
so. A comparison with a normal control group was not available in their 
study (Gruzelier & Venables, 1973; Gruzelier, 1973). A similar trend 
was observed in the nonresponders during the signal task in the present 
study when they were compared with both responders and controls, but it 
also was not significant. However, during task 1 (breath and cough 
stimuli) and task 7 (shock presentation) the latencies of the nonresponders 
were significantly slower than those of the other two groups in the 
present study. 

Several researchers have reported faster SCR recovery measures of 
responding schizophrenics during simple presentations of tones, compared 
with controls (Ax & Bamford, 1971; Gruzelier & Venables, 1972). In the 
present study both recovery time and recovery ratio measures indicate 
a trend of consistently faster SCR recovery rates for responding 
schizophrenics compared with controls, but only for the repeated 


presentations of tones (task 2) (see Figure 7a, b, and Table A, Appendix D). 
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The recovery ratio data (Figure 7b) in the present study shows that 
short recovery times occurred during goal-oriented tasks for controls 
and responders and that recovery times were always shorter for responders 
than for normals in response to simple tones and during spontaneous 
Fluctuations. Since Gruzelier and Venables (1972) reported larger 
amplitude SCRs in their responding schizophrenics during repeated 
presentations of tones compared with controls, the significantly shorter 
recovery times reported by them would have been enhanced had they 
controlled for amplitude effects in the manner employed in the present 
study. 

Certain differences were found between the results of the present 
study and those of Gruzelier and Venables which may result from the use 
of a different criterion measure to differentiate the responders from 
nonresponders, varying attentional demands or other aspects of the tasks, 
a considerable difference in medication levels, or differences in the 
schizophrenic populations. 

The criterion measure used in the present study differed from those 
employed in other studies and may be responsible for differences in the 
nature of the responder and nonresponder groups in the present study 
compared with those described by Gruzelier and Venables (1972). While 
these authors (Gruzelier & Venables, 1972) have reported that responders 
and nonresponders occurred with equal frequency in acute and chronic 
populations of schizophrenics,in the present study responders and 
nonresponders were found with equal frequency in the schizophrenic 
population but differed significantly in chronicity, the nonresponders 
having the longer history of hospitalization. 


It also appears that the present study employed criterion tasks 
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which possessed much more atentional value than did those used by 
Gruzelier and Venables. The more obvious differentiation of attentional 
demands may have been necessary in light of the heavier medication 
levels of the experimental subjects in the present study. It is plausible 
to suppose that the responders in the present study if given less 
medication would have more closely resembled those in the studies of 
Gruzelier and Venables to the extent of showing less habituation of 
SCRs to tones and higher SCLs compared with controls (Tecce & Cole, 
1972). It is also plausible that the nonresponders, with less medication 
would have responded electrodermally to the less demanding attentional 
task of differentiating signal from neutral stimuli with a motor response 
(pressing a button) as was reported by Gruzelier and Venables (1972). 
However, these speculations cannot account for the initial presence 
of SCRs to repeated tones, a task of low attentional demand, which 
occurred in 50% of the nonresponders, or the absence of SCR reactivity 
to both signal and neutral tones, in a task with more attentional 
demands than has the habituation task, in the nonresponder group. It 
appears that factors other than the differences in tasks, medication 
levels, and methods of group selection are necessary to account for 
the differences in results. A suggestion by Depue and Fowles (1976), 
discussed in more detail later, that one group of schizophrenics respond 
only during nonstressful experimental procedures and decrease their 
electrodermal reactivity with increases in stressful experimental 
procedures while another group of schizophrenics increase their electro- 
dermal reactivity with increases in stress, much like controls do, 
would account for the results reported in the present study but not for 


the results of the nonresponders in the studies by Gruzelier and 
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Venables. These authors (Gruzelier & Venables, 1973) reported that 


nonresponders increased their reactivity when faced with a more stressful 
task (pressing a button to signal but not to a neutral tone). In spite 
of these contradictory results it is still plausible that with even 
greater increases in the stress of the tasks employed, Gruzelier and 
Venables would have also found less SCR amplitude increases, possibly 
even decreases in the reactivity of their nonresponders. 

Reports (Gruzelier & Venables, 1972; Gruzelier, 1973) of higher SCLs 
in responding schizophrenics and lower SCLs in nonresponders compared 
with controls were not replicated in the present study. Responders had 
SCLs below those of the control group which may reflect the heavier 
medication regimes of the present study, although this interpretation 
is not strongly supported by the rank order correlations between 
medication regimes and SCLs, which were very low. 

Gruzelier and Venables reported significant bilateral differences 
in SCLs and in response amplitudes for certain tasks and cautiously 
interpreted the findings in terms of unilateral dysfunction of the 
temporal lobe ipsilateral to the side of the dysfunction (Gruzelier, 
1973; Gruzelier & Venables, 1973). Flor-Henry has also hypothesized a 
unilateral dysfunction in schizophrenics lateralized to the dominant 
lobe. Consistent significant bilateral SCL and amplitude differences 
were not observed in the present study. There is evidence that the heavy 
medication regime of the present study's subjects may have masked 
bilateral asymmetries of SCLs and/or amplitudes since, in an ongoing 
study, Gruzelier (personal communication, 1975) has observed that an 
enhancement of SCL asymmetries occurred during a period of four weeks 


when medication was withdrawn from subjects and these asymmetries were 
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attenuated with the resumption of medication. However, since the average 
nonsignificant differences in SCLs were in the opposite direction from 
those reported by Gruzelier and Venables (1973) for both of the 
experimental groups withdrawal of medication from the subjects used in 
the present study might have only enhanced further the contradictory 
results of the present study in connection with bilateral SCL differences. 
General Discussion 

The differentiation of schizophrenics into responder and nonresponder 
categories has both practical and theoretical significance. From a 
practical point of view if responders and nonresponders are generally 
characteristic of the population of hospitalized schizophrenics then 
some of the past research which has produced conflicting results may be 
explainable if a heterogenous, rather than a homogenous, model of 
schizophrenia is adopted. 

From a theoretical standpoint the data of the responders and 
nonresponders in the present study is perhaps best seen as representing 
cifferent forms of CNS dysfunction. The nonresponders may also be seen 
as having a more severe degree of CNS dysfunction as is evidenced by 
the neuropsychological data. In addition a number of other theoretical 
viewpoints are consistent with the data of the present study and that 
of other studies to an extent deserving of discussion. These include 
arousal theory, Broen's response interference and cue utilization 
theory, and the theory of protective or transmarginal inhibition. 

Gruzelier and Venables (1972) view their nonresponder schizophrenics 
in terms of a progressive damage to the noradrenergic nerve endings of 
the fronto-temporal noradrenergic system (Stein & Wise, 1971). 


Interpreting the low SCLs and lower frequency of spontaneous fluctuations 
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as evidence of lower arousal in nonresponders, they cite evidence of 
stimulation of the amygdala in man producing increased behavioral and 
emotional activity and lesions producing the opposite effect (Chapman, 
Singh, Schroeder, & Fager, 1957; Narabayasli, Nagao, Salto, Yostrida, 
& Nagabata, 1963). Furthermore, they interpret the lack of electrodermal 
reactivity in nonresponders to neutral stimuli aS comparable to a similar 
lack of electrodermal reactivity found in some amygdalectomized monkeys 
(Bagshaw & Benzies, 1968; Bagshaw, Kimble, & Pribram, 1965). Nonresponders 
who had no electrodermal reactivity to even signal stimuli were seen by 
Gruzelier and Venables as having a more severe dysfunction in the frontal 
regions of the noradrenergic frontolimbic system, much like the frontally 
brain-damaged patients described by Luria and Homskaya (1966, 1970). 
Citing evidence (Gruzelier & Venables, 1972) that hippocampal stimulation 
increases inhibition of electrodermal activity (Yokata & Fujimori, 1964; 
Yokata, Sato, & Fujimori, 1963) and the work by Kimble and his collabor- 
ators (Kimble, 1968) that lesions decrease inhibition, Gruzelier and 
Venables describe responders as having a temporal lobe dysfunction 
most likely involving the hippocampus. In a more recent paper (Gruzelier 
& Venables, 1975) these authors have discounted their previous view that 
responders and nonresponders have abnormally high and low arousal 
levels, respectively. However, their current (Gruzelier & Venables, 
1973, 1974, 1975) interpretation of responders and nonresponders as 
indicative of hippocampal and amygdaloid damage, respectively, still 
has problems. 

While it is true that amgdalectomy resulted in electrodermal 
nonresponding to habituation tones in monkeys, effects of the 


presentation of shock indicated that (1) the electrodermal threshold 
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sensitivity to shock was, if anything, decreased, and (2) the electrodermal 
reactivity appeared to occur in an all-or-none fashion in amygdalectomized 
monkeys whereas SCR amplitude in normal monkeys increased gradually with 
increasing shock. Gruzelier and Venables provide no evidence for the 
nature of SCR responding to shock in their patients. In the present study 
SCR amplitude of nonresponders during shock and (loud) startle stimuli, 
which produced startle reactions, was significantly attenuated, whereas 
SCR amplitude to neutral tones and spontaneous fluctuations, when they 
did occur, were comparable to those of the control group and responder 
group, thus providing no evidence for an all-or-none form of electrodermal 
reactivity or a decreased threshold of SCR reactivity. 

Although lower SCLs, fewer spontaneous fluctuations and lower basal 
SCLs tend to support the early position of Gruzelier and Venables that 
nonresponders have lower arousal levels than normals, several results in 
the present study indicate, that in spite of the electrodermal data, 
nonresponders, as well as responders, are overaroused. First, the 
hypotensive effect of tranquilizers on blood pressure and compensatory 
increases in heart rate is a stable effect and differences in arousal 
level between the schizophrenic groups should be reflected in small 
(law of initial values effect) but observable differences in heart rate. 
However, heart rate was the same or higher for the nonresponder group 
compared with the responder group suggesting increased arousal for both 
groups. Secondly, respiration rate, another indicator of arousal but 
one not affected by tranquilizers (Tecce & Cole, 1972) is significantly 
higher for both schizophrenic groups compared with normals and further 
supports a view of high arousal for both schizophrenic groups. Thirdly, 


not all of the electrodermal data supports the early position of Gruzelier 
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and Venables. A concept of lower arousal for nonresponders would have 
difficulty in accounting for the SCR amplitude data of the present study. 
Low arousal in nonresponders should result in increased SCR amplitude 
during tasks producing large amplitude SCRs in normals with small (or 

no SCRs) during relatively stressless situations such as one involving 
repeated tones. In fact, the opposite results occurred. Finally, the 
changes in the duration or width of the "ascent windows" were comparable 
for normal controls and nonresponders: an increase during startle, 
breath inhalation, cognitive demands, shock delivery, and a decrease 
during habituation to tones and spontaneous fluctuations. However, 

what differed significantly was the lack of SCR reactivity or sympathetic 
inflow in the nonresponders during wider "ascent windows" but appropriate 
sympathetic inflow during narrower “ascent windows" occurring during 
habituation to tones and spontaneous fluctuations. A low arousal 
hypothesis for nonresponders would have difficulty in accounting for 
these results. However, the theories presented below would not. 

Several theories of schizophrenia (for a review of theories see 
Magaro, 1974) can account for the results of the present study in 
respect to the data of both responders and nonresponders. Broen's 
(1968) theory based on schizophrenic behavioral research is one of the 
most encompassing available. Although Broen views the schizophrenic 
population as heterogenous in nature, he states that response 
interference is the most notable characteristic in the responding of 
most groups of unremitted schizophrenics. In general, when situations 
are responded to, the most prominent characteristics are (1) behavioral 
instability with (2) much of the variation being among the varied 


response tendencies that are also evoked in some strength in normal 
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subjects as well as in schizophrenics. To emphasize the lack of 
complete randomization among the alternate responses, Broen describes 
the response hierarchies of the schizophrenic as "partially collapsed". 
The term "partially" in this description is meant to indicate that while 
the organization of the response hierarchy is still there, the responses 
within it have more equal probabilities of occurrence than is the case 
for normals. In spite of the ability of the response interference 
principle to describe and account for the deficits found for many 

groups of schizophrenics, Broen notes again the heterogenous nature of 
the schizophrenic population: groups of schizophrenics overlap the 
normal distribution to a major extent, and some groups, including paranoid 
and possibly good premorbid chronic schizophrenics, seem to have less 
response interference than do other schizophrenics. 

A second variable of primary importance in Broen's theory is the 
range of cue utilization. The heterogeneity of the schizophrenic 
population is even more obvious when considering the range of cue 
utilization in schizophrenics. Some acute and chronic paranoid schizo- 
phrenics seem to be responsive to a wider range of cues than that which 
normals respond to, while many chronic and poor premorbid (process) 
schizophrenics seem to respond to a reduced range of stimuli.” Broen 
(1968) interprets the wider than normal range of cue utilization in 
the acute schizophrenics as one aspect of the abnormal response 
interference. 

Since Broen does not view acute or chronic schizophrenics as 
differing in either arousal or in response interference, an additional 
mechanism is postulated to account for the reduced range of cue 


utilization seen in chronic schizophrenics. He suggests two possible 
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mechanisms which might result in a reduced range of cue utilization. 
The first type of theory suggests that reduced range of cue utilization 
results from a learned and defensive style of attention in which reduced 
scanning may reduce the confusion which arises from extensive response 
interference that occurs in schizophrenics when there is wide scanning; 
this style of attention is used even at the cost of reduced information 
(Chapman, Chapman, & Miller, 1964; McGhie, 1970). A second type of 
theory suggests that the reduced cue utilization directly results from 
a basic disturbance in schizophrenia; for example, high arousal and 
consequent inhibitory feedback, an idea emphasized in the Pavlovian 
concept of transmarginal or protective inhibition (see Gray, 1964), 

or an abnormally slow ability to process information which results in 
much of the information being "lost" (Yates, 1966). 

Broen's (1968) position on arousal is that both acute and chronic 
schizophrenics are highly aroused as supported by basal level psycho- 
physiological response measures, whereas reactivity measures, especially 
electrodermal measures, do not support this position, particularly in 
the case of process or chronic schizophrenics (Reynolds, 1962; Williams, 
1953). The evidence reviewed previously for responders and nonresponders 
with respect to arousal is certainly consistent with Broen's hypothesis: 
heart rate activity, and respiration rate did not differ between the 
responders and nonresponders and are consistent with an interpretation 
of high arousal for both groups of schizophrenics. 

The basal measure of electrodermal levels in the present study are 
not, however, consistent with Broen's hypothesis. Although electrodermal 
measures are the least consistent measure of arousal compared with 


other psychophysiological measures, a simpler explanation may exist 
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for these results. The levels for both the nonresponders and responders 
were lower than those of the control group in the present study. However, 
the strong medication regime of the schizophrenic groups may be 
responsible for the lower levels of these groups since it is known that 
the major tranquilizers reduce electrodermal levels (Tecce & Cole, 

1972). With no medication one or both schizophrenic groups may have 
had higher than normal electrodermal levels. 

Excessive arousal alone could be used to account for the schizophrenic 
performance if one assumes an inverted U shaped relationshiod between arousal 
and performance (Yerkes & Dodson, 1908; Malmo, 1958). However, such an 
assumption would still not explain the dissociation of electrodermal 
changes from other psychophysiological response measures for the 
nonresponder group. Most theorists assume additional mechanisms to 
account for the disruption in performance with increases in arousal; 
these additional mechanisms could also handle the paradoxical electro- 
dermal data. Hence, Meehl (1962) posits a greater equivalence of 
synaptic transmission probabilities, Stilson and Kopell (1964) suggest 
changed cortical synaptic transmission probabilities possibly resulting 
from abnormal cholinergic and/or adrenergic reactivity. Broen (1968) 
hypothesizes lower response ceiling strengths in schizophrenics compared 
with normals and a second hypothesis which would not require lower 
response ceiling strength. He cites Carlton's (1963) research concerning 
drug induced functional lesions of the septum in rats which suggests 
(1) that adrenaline may be one of the substances involved in mediating 
cortical arousal, (2) that both arousal related chemicals and 
acetycholine (ACH) are related to a collapse of response hierarchies, 


but (3) the effects are opposite, at least in structures where arousal 
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is initially at least moderate. In such situations, an increase in 
arousal related chemicals or a decrease in ACH tends to collapse 
response hierarchies in the sense that both tend to flatten the gradient 
of strengths of alternate responses. Food-deprived rats were trained 
to do a two-response sequence in order to obtain food: (a) push any one 
of 12 buttons on one wall, then (b) cross the chamber and press a lever. 
Under the normal experimental conditions, clear button-response hier- 
archies were developed. Amphetamines or scopolamine increased the 
alternate responses to other buttons (Carlton, 1963). 

Broen's position, then is that both acute and chronic schizophrenic 
patients are characterized by a state of high arousal, a collapsing 
of response hierarchies, and a resultant deficit in their performance 
if tested in situations where successful performance to a stimulus 
depends on a successful inhibition of other responses in the subject's 
response hierarchies. Tests of range of cue utilization with multiple 
stimuli which demonstrate wider than normal cue utilization in acutes 
and paranoid chronics and a narrower than normal utilization of cues in 
chronic schizophrenics are dealt with in Broen's theory with an additional 
assumption; the chronic schizophrenic patient is assumed to have 
experienced disruption due to collapsed response hierarchies early in 
his disorder (an early poor premorbid state), and to have learned a 
defensive style of behavior and/or to have a brain disturbance which 
results in inhibitory feedback to protect him from the disruptive 
effects of high arousal. 

On the basis of behavioral differences observed between acute and 
chronic schizophrenics and some indirect psychophysiological evidence 


reviewed by Broen (1968) it seems that responders in the present study 
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could be regarded as similar to that group of schizophrenics described 

by Broen (1968) as acute, chronic paranoid, highly aroused and responsive 
to a wider than normal range of cue utilization. The nonresponders in 
the present study resemble the chronic or poor premorbid (process) 
schizophrenics described by Broen (1968), who, although highly aroused, 
have a reduced range of cue utilization resulting in large selective 
attention deficits, possibly due to the presence of inhibitory feedback 
protecting the individual from the disruptive effects of constant 
excessive arousal. 

The present study and work by Gruzelier and Venables demonstrates 
faster than normal electrodermal latency in responding schizophrenics 
during habituation tasks (Gruzelier & Venables, 1972, 1973) and during 
respiratory responses and startle reactions: all of these situations 
require no specific response on the part of the subject. However, as 
soon as these schizophrenic subjects are required to make even the 
simplest of behavioral discriminations, these subjects take longer to 
respond behaviorally and have longer than normal electrodermal response 
latencies. It seems possible that these schizophrenics, who are 
hypothesized to be more aroused than normals or to have an abnormality 
in cholinergic mechanisms, would demonstrate faster behavioral responses 
and shorter electrodermal latencies during simple stimulus situations 
where the association between the stimulus and the response is almost 
reflexive. Increases in stimulus complexity, on the other hand, 
hypothesized to result in increased response interference, should lead 
to slower behavioral performance and longer electrodermal latencies 
in these same schizophrenics, compared with normal controls. A higher 


number of spontaneous fluctuations in responders compared with normals 


ed: eR ie 
le Sg Yidotn Apvonate \y ware fh tt « ‘a adie 

sy itoalse age itt anf tues Peseta aD. 7) 3 
ingdbsaty ytoF tatant 36 ‘sons2any snd ‘og: sb yidteeoq peony: " 


sieision te-2soertS ald and | inort ana 
7 
Teavers svtezeons 


aatazsonab zai say. bis sadtecda: gl van “Da6 (awre> jus2eng odT rie a 


vigoxttoe ‘oh tines ar vonatet Teariabo wes 19 ramon nado sedeet _ 
naituh bia (ETO .Syer gesidsnal’ & AacTos pric) dees. nottsutided. patwub 
snoktandhe as9r1 +0 (fs Beis eps afinsie Sib tena eta - 
25 seVeucil yalilie sa 30 F4eq st Ac aonbuesy >iViaeq2 Ons 
ot aigvs, DAsalot) battupsy, bys sr95ieue > tetoigosy dae) Seti 26) 9008 
64 adnot. ai8t etaoyudie ve ytF qiotd svat ioede hhc 
aanodesd fhmabor920to Seley peat “nol -over one ef Lesihweted bagqeam! ~ i" 
s loa . 2atndrilevkidoe azent tadt ald teeog ensaer 20 soa 
it} eaondans eyed of yo elon nade bscuoys stam-ae of basteadtagh: 
coer gesy Tevotwersd ja320t, atinsenomab “bfiow ———ae : 
ened dud h2 runt Sink pr yu” estonstal Tenrwbey, 
Seite. of sanoqest ait bas 2w Punta Seid ngeweit conned 
- ebasit rsitF0 edd m9 é A 1x Tega autumite nt saceotionh | 
beat pape Sandnatasdnt: el beesoiant. al aoe 


93 
and nonresponders would be expected and would be consistent with the 
behavioral evidence of a broader range of cue utilization in acute and 
paranoid schizophrenics, compared with normal controls and chronic 
(nonresponder) schizophrenics (Broen, 1968). 

Edelberg's (1970, 1972b) demonstration that SCR recovery measures 
are centrally mediated and are shorter during "goal-oriented" tasks 
led him to hypothesize that short recovery times, correlating with 
positive skin potential and absorption of sweat by skin, serve to prepare 
the skin for optimal tactile manipulability during the orienting 
response. With cognitive task demands or goal-oriented tasks in the 
present study both the normal control and the responding schizophrenics 
had short recovery times; however, during tasks of low cognitive 
demand, such as the repeated presentation of tones (task 2) the normals 
had very long recovery times, whereas the responding schizophrenics 
in the present study and in other studies (Ax & Bamford, 1971; Gruzelier 
& Venables, 1973) maintained short recovery times, a finding consistent 
with the hypotheses that these schizophrenics are highly aroused, have 
broader than normal ranges of cue utilization, and are unable to keep 
from responding to this habituation situation as if it were a goal 
oriented task necessitating tactile preparation for the execution of a 
response. 

Variations in the width of the SCR “ascent windows" with task 
demands has not been investigated by other researchers. The results in 
the present study suggest that the SCR changes to variations in task 
demands appear to result from two mechanisms. First, the width of 
the "ascent window" for SCRs appears to change according to the 


arousing properties of the stimulus. Sudden noise or cognitive demands 
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occurring during a state of low electrodermal activity results in very 
wide "ascent windows" which normally also contain an SCR with a very 
steep ascent slope. Secondly, the actual slope of SCRs also appears to 
vary with the demands of the task, irrespective of their amplitude. 

The smaller, multiple SCRs, occurring after the initial large amplitude 
SCR to cognitive tasks have steep ascent slopes whereas the smaller 
multiple SCRs occurring during a state of rest (i.e., spontaneous 
fluctuations or SCRs to tones during a habituation task) have very 
gentle ascent slopes. Therefore the significantly narrower SCR "ascent 
windows" observed in responding schizophrenics in the present study to 
respiration changes and startle responses would be consistent with an 
interpretation that, compared with normals, the responding schizophrenics 
are more aroused and are responding to the task as though it had goal 
orienting properties. 

Broen's suggestion that chronic schizophrenics have a learned and 
defensive style of attention and/cr an inhibitory feedback system, with 
deficits in the range of cue utilization can account for the findings 
of electrodermal activity in nonresponders in the present study. Ina 
study of over-inclusion of stimulus materials, chronics, who showed 
less over-inclusion than did acutes, compared with normals, were the 
most retarded or slow in selecting their choices (Payne, 1966). The 
longer SCR latency of nonresponding schizophrenics (chronics) in the 
present study compared with controls for tasks requiring behavioral 
responses as well as for those tasks which did not, is consistent with 
the hypothesis that chronic (nonresponder) schizophrenics, as a result 
of their limited and reduced scanning ability, have an abnormally slow 


ability to process information. The fewer spontaneous fluctuations 


shart tgns spc! tat) PAE ont Ach 
‘dof tieane itt. at tint zaqyla taadem qsate avait ees Ove m2 
© agnsne toa ..9.1) Seay Fo atste w priub oe 
rey Syid (Feat noTdausttort Ww pnitwh 2se0t ef eho 10: enottous aut? 
tasaeg" ‘Riz ‘cgi e) PLS uftnaatttapte ai wrotovort? .asqete russes sg 
af qbuse sndeorg SAD At 25kvowlqgetdse wt hbungese-at bavrisedo MzwObmtw, 
He Ti Srasatanda |d bivow ssenewees sTsiate bre sopneda nok tertqees 
as Edrniosidue parhndyeoy sat. .2 erron ATW: boregaeS tet nol sssenq sant 
| feoa bet 27 Apwodd, 25 dest ais of prtbnoges: sw bas baawans stoma a 
| zat fraqong onFzastyo 
bre Garis saeved ibkeiens riage oFnow tail} Motseagdoe a*nsowa! i 7 
Wi ~imidtve Josdbast yros fdidr ys tong ADtONa SS Te efwee sviensted. 
apntbath: ait in Injosse, puns | ao Hist bite ono 79 onagt ons nt’ et totrsb | 
5 tH « “bute: dus2a%q ont nt anabaotes ion if yitvitae Tamsbortasts FO. 
bod adv ,2atnody .2hetvasen eattmhte Yo not ett onbanave: to ybud2 
att ont -afenon: Atty boisgmoo: ¢tstves bth wert noteufont-vevo 22aT - 
ant (G08) .anyst) eaodnds “itand gali>stoc ntwole ne boast 
ats nF Cebnantb) 2atomdosivine anfemaqesnned Yo vonazet 892 megMot 
Tanorvatad gatytopot ‘aiess sit gfovgnns Aste bared ybuitle dened 
sisbeshesetene> 2 sds ati set <2oll) SOY 28 wae aenbge a7 


ae 

1 
a 
; 


: 


_ 


7 
7 


95 
and SCRs to repeated tones reported to occur in nonresponders is also 
consistent with the evidence of limited processing of information by 
the chronic or process group of schizophrenics. The evidence of 
attenuated SCR reactivity to stressful tasks (rather than the expected 
increases) found in the present study is also consistent with the 
hypothesis of a protective inhibitory feedback system which protects 
the subject from the effects of stress. Furthermore, the lack of 
differences between the nonresponders and normals in variations of 
width of SCR “ascent windows" suggests that the variations in cognitive 
demands of the tasks were processed by the nonresponders as is evidenced 
by the modulation of the ascent windows widths. What differed between 
the nonresponders and the normals was some sort of protective mechanism, 
perhaps, which allowed normal sized SCRs to stressless situations, but 
limited the amplitude of the SCR during stressful situations. 

The paradoxical decrease of electrodermal reactivity in nonresponding 
schizophrenics is not a unique finding to this study. Several studies 
reviewed by Broen (1968) on physiological measures of arousal demonstrated 
that process or chronic schizophrenics showed less change in electrodermal 
reactivity (and other physiological measures) to increases in stress 
compared with other schizophrenics and with normals (Reynolds, 1962; 
Williams, 1953). Silverman (1972) demonstrated similar effects in 
some schizophrenics with the averaged visual evoked potential response. 
Smith (1967) reported smaller electrodermal responses to 110 db tones 
than to 70 db tones in withdrawn schizophrenics, whereas normals and 
more active schizophrenics had the expected increase in electrodermal 
responsivity to increases in stimulus intensity. Depue and Fowles (1976), 


Venables (1971), and Gray (1964) have all invoked the Pavlovian concept 
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of protective inhibition to account for these results. 

Broen's position on internal or protective inhibition differs 
somewhat from that of Gray or Depue and Fowles. In Broen's theory 
(1968) the disturbance associated with excessive arousal is experienced 
early in a poor premorbid schizophrenic resulting in an early formation 
of protective inhibition and defensive behavioral style of uniformly 
limiting stimulus input; the acute schizophrenic has no such protective 
inhibition. Broen cites Fenz's work with parachutists (Fenz & 

Epstein, 1967) and Lacey's work with heart rate changes during receptive 
or anticipatory sets and defensive sets (Lacey, 1959) as evidence of 

how physiological systems can be controlled through experience in 
normals. Thus, Broen postulates that the poor premorbid schizophrenic 
learns, through repeated experience, to trigger the protective inhibition 
earlier and earlier in a chain of stimulus events leading to stress, 

much as the experienced parachutist does in the sequence of events 
leading to a jump. 

Although the Russian theory and research (see Gray, 1964) 
emphasizes the predominance of low cortical activation in schizophrenics 
which is comparable to Broen's position at this point, the interpretation 
of the effects of protective inhibition are not assumed to be uniform 
as is the case in Broen's position. Low levels of protective inhibition 
are seen to decrease, rather than increase, the suppression of normally 
inhibited responses in acute and paranoid schizophrenics. With further 
increases in levels of protective inhibition (producing the low cortical 
activation and increases in attentional deficits) the Russian position 
and Broen's position are similar in their prediction of behavioral 


effects. 
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A practical implication of this position is that psychophysiological 
response measures may provide the necessary independent measure for 
categorizing heterogenous schizophrenics into the appropriate categories 
for behavioral research on schizophrenics. The finding that nonresponders 
in the present study were significantly more often described as chronic 
did not, however, mitigate a large overlapping with the hospitalization 
duration of the responder group. One example of better differentiation 
of the schizophrenics in the present study is the case of a very chronic 
paranoid who was categorized as a responder much like the young acute 
reactive schizophrenic which is consistent with Broen's hypotheses. 
Another example is the better differentiation of schizophrenic's 
performance on the Halstead-Reitan neuropsychological test battery 
when using psychophysiological variables for sorting rather than 
chronicity of illness criteria. 

The electrodermal and neuropsychological results of the present 
study suggest two very different types of CNS dysfunction for the 
nonresponding and responding schizophrenics. Currently, the present 
author favors the suggestions of Gruzelier and Venables (1972, 1973) 
as to what types of dysfunction exist in these two schizophrenic 
populations. Their position is similar to that presented by Kornetsky 
and Mirsky (1966), with respect to the areas of the brain thought to 
be involved. Kornetsky and Mirsky suggest that in the chronic nuclear 
cases, one is examining a schizophrenia of long standing that may be 
associated with diffuse frontal lobe damage including destruction of 
tissue in ventral and orbital frontal areas and some associated 
subcortical structures such as the medialis dorsalis of the thalamus 


and the head of the caudate nucleus. They describe this group behaviorally 
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as stuporous, blunted, and withdrawn. In the episodic, paranoid group 
of schizophrenics the damage may be preferentially found in the septal, 
hippocampal, and temporal lobe areas, although some frontal damage is 
also thought to occur. This latter population of schizophrenics is 
more likely to be characterized as having personality difficulties and 
described as aggressive, assaultive, fragmented, and bizarre (Mirsky, 
1969). 

The results of tests in the present study that are most sensitive 
to frontal lobe dysfunction in the Halstead-Reitan battery are certainly 
supportive of Kornetsky and Mirsky's position. The mean performance 
of the controls, responders, and nonresponders on the Halstead Category 
test was 27.5, 55.0, and 115.2, respectively. The effects of hippocampal 
lesions on electrodermal reactivity in monkeys and the similarity to 
responding in certain schizophrenics (Bagshaw & Kimble, 1972) is also 
consistent with Kornetsky and Mirsky's views as well as the suggestion 
by Broen (1968) that collapsing of response hierarchies is possible with 
deficits of ACH from septal disturbances. 

A difficulty remains with the latter speculation of equating 
responding schizophrenics as evidencing hippocampal and/or septal 
dysfunction. In animal research on the behavioral effects of lesions 
in these areas, the deficit is best qecerined as a perservation of 
responding (Douglas, 1967) or an inability to shift attention, resulting 
in inordinate indistractibility (Hendrickson, Kimble, & Kimble, 1969). 
Schizophrenics, on the other hand, are seen as inordinately distractible, 
or, as Meehl puts it "...Defective inhibition is the most direct and 
uncomplicated neurologizing of the schizophrenic cognitive slippage. 


Schizoid cognitive slippage is neither an incapacity to link, nor is it 
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99 
an unhealthy over capacity to link; rather, it seems to be a defective 
control over associations which are also accessible to the healthy 
(or in dreams, wit, psychoanalytic free association, and certain forms 
of creative work) but which are normally ‘edited out' or automatically 
suppressed by those superordinate monitoring assembly systems we lump 
together under the term set" (1962, p.834). 

Whether the behavioral syndrome postulated in the animal research 
on hippocampal deficits is actually different from that postulated for 
schizophrenics or is a result of the tasks used, or in the complexity 
of the organisms tested, remains to be seen. Certainly much of the 
behavioral deficits in schizophrenics reviewed by Broen (1968) such 
as Fey's (1951) use of the Wisconsin Card Sorting Task, Lang and Luoto's 
(1962) work with training in competing responses, or Bzhalava's (1965) 
research on fixation of set, are consistent with a concept of 


disinhibition of prepotent responses. 
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FOOTNOTES 


‘Schneider's symptoms of the first rank: audible thoughts, voices 


heard commenting on one's actions; the experience of influences playing 
on the body (somatic passivity experiences); thought-withdrawal and 
other interferences with thought; diffusion of thought; delusional 
perception and all feelings, impulses (drives) and volitional acts that 
are experienced by the patient as the work or influence of others. 


cor a diagnosis of schizophrenia A through C are required. A. 


Both of the following are necessary: (1) a chronic illness with at 
least six months of symptoms prior to the index evaluation without 
return to the premorbid level of psychosocial adjustment, and (2) absence 
of a period of depressive or manic symptoms sufficient to qualify for 
affective disorder or probable affective disorder. B. The patient must 
have at least one of the following: (1) delusions or hallucinations 
without significant perplexity or disorientation associated with them 
and (2) verbal production that makes conmunication difficult because 

of a lack of logical or understandable organization. C. At least 
three of the following manifestations must be present for a diagnosis 
of "definite" schizophrenia and two for a diagnosis of "probable" 
schizophrenia: (1) single, (2) poor premorbid social adjustment or 
work history, (3) family history of schizophrenia, (4) absence of 
alcoholism or drug abuse within one year of the onset of psychosis, 

and (5) onset of illness prior to age 40. 


3Broen does not view the heterogeneity of schizophrenic groups as 


fitting into a continuum from acute to chronic illness with certain 


exceptions such as chronic paranoid schizophrenics. Rather, he views 
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the heterogenous groups as discrete groups who may represent different 
forms or types of defects. Thus, the chronic as well as the poor 
premorbid (process) schizophrenic who is acute by definition of 
hospitalization length, shows a different type of defect than does the 
acute (reactive) schizophrenic, who seldom becomes chronic, or the 


chronic paranoid schizophrenic. 
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Summary of Analyses of Electrodermal Amplitudes 
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Appendix A 


TABLE A 


Means for Normals (NC), Responders (R) and Nonresponders (NR) on SCR 
amplitudes in fig. 3 and Scheffe test of significance (p < .05). Any 

two means not underscored by the same line are significantly different. 
Any two means underscored by the same line are not significantly different. 
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Mean amplitude correlated t probabilities between eleven situations 


in Figure 3 for normal controls. 


Le 


1G: 


Hand 2 
Right .77 
Left .919 


3 


284 
-498 
413 
OHS) 


4 


. 000 
. 000 
. 000 
.000 
. 000 
.000 


5 


. 000 
. 000 
. 000 
. 000 
. 000 
. 000 
2093 
047 


TABLE B 


10 


. 000 
. 000 
.000 
.000 
. 000 
. 000 
Behe) 
984 
17] 
Roe 


Mey 


1] 


000 
.000 
. 000 
. 000 
002 
.000 
.000 
.000 
001 
001 
039 
.030 
346 
5 e7As) 


ij. 


gnotweutte nevole néaw. 


— 7 : 7 
O., 000.. S@G. 000; 800. 000, -ETR 


: - 


: v _ ~*~ 
tad 231 S7TGegONG | bodelovo> sbuatigat 
1 ' SGI ot pig WT t TD 
7 : : : 
a 


ru 


2 


g wit Satpens , a 
; +4 cA - £ > oe - 
7 1, e | : ran 
pot . 00 . 000. “G00 1) OK N . age, 7 ine . oer a 


! 


7 


me yO) . 
ij 600, ° 1/80. DBO sy, p00, aot}. Paa. . ote tite 


A mm —_ 


hs ec 


- a 


118 
TABLEXC 


Mean amplitude correlated t probabilities between eleven situations 
in Figure 3 for responding schizophrenics. 
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Mean amplitude correlated t probabilities between eleven situations in 


Figure 3 for nonresponding schizophrenics. 


bls 


10. 


Hand 
Right 
Left 


2 


ay ah) 
ey 


& 4 
978 .346 
aD. cist 2 

PD) 004 
- 07212000 
374 
7092 


10 1] 
~VO9" =: 920 
.074 .922 
05 te 2310 
1164" 7163 
705359415 
(OSIM 155 
aio ee 00Z 
22/0. 204 
.685 .148 
35 we. OV. 

sete. le 
.000 .067 

OZR Real 

O75ame09 5 

35 le wal oO 
35> = 060 
549 «121 
857 .045 

142 


raise rth 

7 | sue qos 
Hat, > Ge Bae 

| asa: -eab. SEO. 08s, heo> BOG, PhO, ORE. ate, 
ase. 3s! “CEO | Gdb. BAT! A SIO. BND. SIRs, FSS. 

div. tao... BSS) gad. Pade! © 


soy OT. R08. EE. 
fata ofl. COR, HOTA eR, LSSby. 11S, O00-F SUS | 
oe - — 


eh. “€e0. 188. .EROL SFEOS PRE wPOO? BNE, 
cat. (20... 050,. QS0\ AO BTEC £60.. Seo. 


nt a 


a 


Me. [h. . t88. TE Sem” Tate eer. 


fa, Ave. 216, ‘CaP Bte 2 -RES? ges. 


— ag aE Lame — —— 


———— a 


Hats G86.. ada... VOnEy eos LE. 


» WW Tee. OOter TOT. Ant Wee. 


a  E —  mIY 


ne a 


Bal: Sos o6 pal ahv. 


sot BOGS DE CAFS OLt, 


aif. S802 GMOs) ESO. 
Me avo... OTS, ~ OE, 


Off; 128) pes; 
Ho. fee. .» hd. . » 


[Sf ene, 
aon fn. © 
an), / \ea, 


120 


Analysis of SCR Amplitude during Habituation/Dishabituation (Task 2) 


The mean amplitude for each trial including zero amplitude are 
illustrated in Figure i for all three groups. Tests of groups by 
trials effects of SCR amplitude were carried out on data for both 
hands with two-factor analyses of variance, with 18 repeated measures 
(Trials 1-18) as one factor. The differences in mean SCR amplitude 
between groups approached significance for the right hand (F (2,29) = 
2.6, p < .09) and reached significance for the left hand (F (2,29 = 
3.91, p < .05). The repeated measures trials effect was significant 
for both hands, right hand F (17,493) = 6.55, p < .001; left hand 
F (17,493) = 6.08, p < .001. The trials by groups interactions was 
also significant for both hands, right hand F (34,293) = 2.04, p < .001; 
left hand F (34,493) = 2.04, p < .001. 

Scheffe multiple comparisons (Table E) and correlated t tests 
between trials for each group (Tables, F, G, H) were performed. The 
significant groups by repeated measures interaction for Task 2 was 
interpreted as resulting from lower overall SCR amplitudes as well as 
less variation in amplitude across trials for the nonresponders com- 
pared with the controls and responding schizophrenics. However, as 
the Scheffe comparisons of Task 2 demonstrate (Table E) the three 
groups do not differ significantly in SCR amplitude for most tone 
trials which is in conflict with the results reported by Gruzelier 


and Venables (1972). 


as ec ae . 


A > 
oii tet imactanuttd nin pb tut mA, AVS. 


7 = 


tT Ses 
and 


S nt 


eqyorp: 70 aor pee Pie ' sue 0 wer 


fied. ot Bteb no tua et ee abut a m2 0 ala atts 2 


yI59R9Y OL AIEW 093: snes any, 20. "zeayl ans \oT D070 7. “nthe . 


Es 


yewor ,2extasmogrtise cothaogns’ 1é G ae © 3 at Asin i Da" 


oy r 5 de ’ a is >> \ , 
snr 44 BIGKT ) ai fvianoieh S est yo enhe ot 6 wi fe 2 Sn: 


‘}) bred tel ad vot Soisdhtiapte bedoser bas (20, 


ap SS — 
Ade. nas ni ssaqunetreb ont _ .407DL7 3m0 28 S{-f ets 
7 oy aie 


7) baédddoty ons not sonsortingre Sadonoiqas. quaTE neew 


7 
wo 
- 2 
LA wal q 
og ec 


trotis 2lnrat eotuesom bstssoot mh, 1020, 


; a ey a ~ 
laf ‘3100. «6 eae WS ERR NT) Fined i infty ,ebasd dgod 10% 


4 
7 


4 
- 


, ri 0.8 a tria 
ani -2ovorh, «dd 2 heres om (0, > q 60,0 = (EGR ATS 
. = a a 7 


(pet ne) 1 bree! jer ,ebosd Atod 40% panne. 


: - 
m™ ~ os 
ature hd hj 842 Tf iyaveo 4SuGl 4a lini ‘Suzan 2 inierers wail 
, aw os ‘a - «be ae, jer 
HgesS Nia tJ ‘~ ay? 1Hf tT; 2eOV0O6 ghustr was a natal ty 224 ‘ 


F200 {OF ebwit io Lt five ni v iieat 7 rms a th ° o - 2c uC 


sun yd boinoqan 2tlueay add otw fori tage mt at nota 2ist: 


—  (SN@t) ae fdna¥) bar 


aA 
0.35 Controls Responders Nonresponders 


0.20 


O1Or 


0.05 


x AMPLITUDE OF SCR's in pt mhos 
(2) 
Or 


0 


1 le Sere nl OES Ce i easy 


(1000 Hz) (2000 Hz) (1000Hz) (2000 Hz) (1000 Hz) (2000 Hz) 


Figure i. Mean amplitudes of SCRs for the R and L hands of the three 
groups during habituation (1000 Hz) and dishabituation (2000 Hz) of 
task two. 
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TABLE E 


Means. for normals (NC), Responders (R), and Nonresponders (NC) on SCR 
amplitude in Figure i and Scheffe test of significance (p < .05). Any 
two means not underscored by the same line are significantly different. 


Any two means underscored by the same line are not significantly 


different. 
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TAR Ew 


Mean amplitude correlated t probabilities between 18 trials in Figure 1 
for normal controls. 
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TABLE G 


Mean correlated t probabilities between 18 trials in Figure i for 
responders. 
Hand 2 S 4 5 6 7 8 9 
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TABLE H - Nonresponders 


Correlated t probabilities unavailable. Computer program DER 5: 


ANOV12 unable to run due to a lack of variance. 
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Summary of Analyses of Electrodermal Latency 
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TABLE A 


Correlated t-test probabilities between the 7 latency conditions of 
Figure 5 for normal subjects. 


Hand 2 3 4 5 6 i, 
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TABLE B 


Correlated t-test probabilities between the 7 latency conditions of 
Figure 5 for responding schizophrenics. 


Hand (4 3 4 5 6 7 
Ts Right 2077 978 402 343 .029 .978 
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TABLE C 


Correlated t-test probabilities between the 7 latency conditions of 
Figure 5 for nonresponding schizophrenics. 


Hand 2 3 4 5 6 i 

1. Right alls) 107 246 69] mache) .089 
Left 549 157 £093 604 569 a0 
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Bilateral Asymmetry of Latency Scores 

Response latencies were investigated for bilateral asymmetries 
since it was noted during testing that some schizophrenics had large 
differences (but without any notable consistency). Latency asym- 
metries were investigated during physical stimulation (task 1), 
Startle, (task 8), and shock trials (task 7) since these conditions 
were the only ones producing enough SCRs in the nonresponder group 
to make analysis feasible. Latency difference scores between the 
right and left hand were computed for each response available. The 
mean absolute value and average value of the differences are pre- 
sented in Table D for all three groups. The mean average value of 
the latency differences did not differ between the three groups. 
The mean absolute value of the latency differences was greater for 
the nonresponding group only. Hence, the nonresponders had a 
greater degree of SCR asymmetry, compared with controls (t (23) = 
2.17, p < .05, 1-tailed) and responders (t (13) = 2.04, p < .05, 
1-tailed). Bull and Gale (1975) investigated latency differences 
in normals during tone stimulation and reported a mean right-left 


latency difference of .20 seconds in their normal subjects. 
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Latency Difference 


Mean of right hand minus left hand latency differences for conditions 
lifes aande/Onentauress. 


Absolute Value Average Value 
of the of the 
Groups N difference difference 
Normals 17 eS X = -.08 
See Ole 
Responding i Ms. sis X = -.07 
Schizophrenics 
Seen alley 
Nonresponding 8 SEB eye X = -.07 
Schizophrenics D 
Ss = .0626 


One-tailed t-tests of absolute value of the difference 


Nonresponders/normals Nonresponders/responders 
1 AED) Sern tal) e=e2 04 


p < .05 p< .05 
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APPENDIX C 


Summary of Ascent Time and Ratios Analyses 
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TABLE A 


Correlated t-test probabilities between the thirteen situations in 


Figure 6 of ascent times and ratios for normal controls. 
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TABLE 8B 


Correlated t-test probabilities between the thirteen situations in 


Figure 6 of ascent times and ratios for responders. 
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Correlated t-test probabilities between the thirteen situations in 
Figure 6 of ascent times and ratios for nonresponders. 
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TABLE D 
Independent t-test comparisons between normals and responders of 


ascent time and ascent ratio for each of the 13 situations illustrated 
in Figure 6. N/A = not available. 
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Independent t-test comparisons between normals and nonresponders of 
ascent time and ascent ratio for each of the thirteen situations 


illustrated in Figure 6. 
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TABLE F 
Independent t-test comparisons between responders and nonresponders 
of ascent time and ascent ratio for each of the thirteen situations 
illustrated in Figure 6. N/A = not available. 
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APPENDIX D 


Summary of SCR Recovery Time and Ratio Analyses 


TABLE A 
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Correlated t-test probabilities between the fourteen situations in Figure 
and 7b of recovery times and ratios for the normal controls. 
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TABLE B 
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Correlated t-test probabilities between the fourteen situations in Figures 7a 
and 7b of recovery times and ratios for the responding schizophrenics. 
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TABLE C 
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Correlated t-test probabilities between the fourteen situations in Figures 7a 
and 7b of recovery times and ratios for the nonresponding schizophrenics. 
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TABLE D 


Independent t-test comparisons between normals and responders of recovery 
time and ratio for each of fourteen situations illustrated in Figures 7a 
and 7b. N/A = not available. 
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TABLE E 
Independent t-test comparisons between normals and nonresponders of 


recovery time and ratio for each of the fourteen situations illustrated 
in Figures 7a and 7b. N/A = not available. 
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TABLE F 


Independent t-test comparisons between responders and nonresponders of 
recovery time and ratio for each of the fourteen situations illustrated 
in Figures 7a and 7b. N/A = not available. 
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APPENDIX E 
Bilateral Skin Conductance Level Differences 

Gruzelier and Venables (1973) reported higher SC levels of the 
right hand in their responder group and higher SC levels of the left 
hand in their nonresponder group and no consistent differences in SC 
level for the control group. They interpreted the higher amplitude 
of SCRs in the right hand of both schizophrenic groups, regardless 
of asymmetry of SC levels, and reversed SC level asymmetries for 
psychopathological groups with comparable high SC level values, res- 
ponders having higher right hand levels and depressives having higher 
left hand levels, as supportive of Flor-Henry's (1969) theory of 
laterality of dysfunction corresponding with type of psychopathy 
(Venables, 1975). As Venables himself states, caution is needed due 
to lack of sufficient evidence for ipsi- versus contra- lateral 
psychophysiological effects of CNS disturbances (Venables, 1975). 

Of interest then in the present study was any evidence of bi- 
lateral asymmetry of SCR amplitudes or SC levels. As reported 
previously, no consistent bilateral SCR amplitude differences were 
found. With respect to SC level differences, the averages of right 
hand minus left hand SCL change scores did not reveal any consistent 
right or left hand differences in any of the three experimental groups. 
In fact, the trends observed were in the opposite direction: higher 
SC levels of the left hand in the responding group and higher SC levels 
in the right hand for the nonresponding group, compared to those 


reported by Gruzelier and Venables (1973). 
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In order to determine if the degree of SCl asymmetry differed 
significantly between groups, the absolute value of the difference in 
right hand and left hand levels (side of highest SCL difference 
ignored) was analyzed. Figure jja (appendix E) illustrates the 
mean of the absolute value of the difference scores for each group 
across several tasks in the session. The greatest degree of SCL 
difference occurred in the control group followed by the nonresponder 
and responder schizophrenic groups, respectively. A two way repeated 
measures analysis of variance on the SCL absolute value of the 
difference scores was used to test for the group and situations 
differences shown in Figure iia (appendix E). The three groups did 
not differ significantly; however, the repeated measures effect was 
moh yesigninri canter ke (os.145 "= 456.p' =<) 001))e 

The absolute SCL difference scores of each subject were then 
transformed by a simple transformation used in previous data collection 
at AHE in order to allow a comparison with data collected in this 
laboratory on other normal controls and subjects with known unilateral 
brain dysfunction. This transformation consists of dividing each 
subjects' SCL difference by the sum of the right and left hand values 
and adjusts for the fact that bilateral variations of subjects with 
Tow SCL values would be less than those for subjects with high SCL 
values. In this laboratory we have observed that the index score for 
normals appears to vary between .0 and a rare extreme of .27 whereas 
some unilaterally brain damaged subjects had index scores as high as 
.50. In examining the individual index scores of all subjects in the 


present study it was found that the maximum score in the control group 
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was .24 and in the responding group .23. In contrast, 4 of the 8 
nonresponders had scores between .28 and .33. In three of these 
cases the right hand level was higher than the left hand level; the 
reverse occurred in the fourth. 

Utilization of SCL asymmetries as one index of brain damage 
(see Parsons, 1970) in the present study supports presence of brain 
damage in 4 out of 8 nonresponders and none of the control group or 


responding subjects. Figure iib (appendix E) presents the average 


1s) 


of the index scores across the same repeated measures as in Figure Jia. 


It can be seen that the controls and the responders do not change 
their relative position with respect to each other whereas the non- 
responders do. A two-way repeated measures analysis of variance on 
the index scores approached significance for the groups main effect 
(p < .07) and the groups by repeated measures effect (p < .09) and 
was significant for the repeated measures effect, F (5,145) = 4.8, 
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APPENDIX F 


Summary of WAITS and Neuropsychological Variables 
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TABLE A 


Means for (a) Normals, (b) Responders and (c) Nonresponders on 
neuropsychological variables and Scheffe test of significance (p < .05). 
Any two means not underscored by the same line are significantly 
different. Any two means underscored by the same line are not signi- 
ficantly different. 
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TABLE B 

WAIS 
Group Score: Verbal Performance Total 
Responding Schizophrenics 90.7 93.0 91.7 


Nonresponding Schizophrenics 80.2 73.0 76.0 
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APPENDIX G 
Medication effects in schizophrenics 

In the present study, as well as in many related studies, the 
psychophysiological effects observed in the schizophrenics are confounded 
with the effects of medication on the autonomic nervous system. In the 
present study, an attempt was made to deal with this problem by analyzing 
respiration rhythms which may not be affected by the major tranquilizers 
and by assessing the relationship between the medication level and the 
SC level and number of spontaneous fluctuations which are known to be 
attenuated by tranquilizers. Furthermore Gruzelier's recent work 
(personal communication, 1975) was mentioned which provided evidence 
that the responder and nonresponder schizophrenics did not change their 
category after being removed from medication for four weeks. Skin 
conductance levels however, did increase and the SCL bilateral asymmetry 
observed under medication was enhanced when subjects were unmedicated. 
The responder and nonresponder schizophrenic groups in the present study 
both contained one schizophrenic who was unmedicated and others whose 
medication was minimal. 

From these observations, it was suggested that the psychophyiological 
effects observed could not be attributed solely to medication effects. 
However, the possibility for complex interactive effects between 
response to medication and type of schizophrenics was not ruled out. 
Furthermore, Gruzelier's data on unmedicated schizophrenics did not 
deal with the medication effects on other electrodermal measures such 
as latency and recovery time. Therefore, the results of the present 
study have to be considered as tentative until they have been resplicated 


with unmedicated schizophrenics. 
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APPENDIX H 
Univariate versus Multivariate Statistics 

It could be argued that the statistics of choice in the present 
study should have been a multivariate analysis. A multivariate technique 
such as Hotelling's ie test would have controlled for the large number 
of variables considered in the study (see A primer of multivariate 
statistics, by R. J. Harris, Academic press, 1975), 

However, the application of multivariate analysis in the present 
study could not be done because data was missing for many of the variables 
under different conditions, The major reason for the missing data was 
due to the intrinsic nature of the data. That is, under several 
conditions or tasks where no changes in amplitude occurred there would 
be no meaningful data for latency, ascent time, and recovery time. 

Since this phenomena occurred in no predictable fashion for the many 
stimulus presentations and occurred often enough in all three groups, 


sufficient data was not available for a proper multivariate analysis. 
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